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Haii.  to  Tax  BAtB  I  «bo  hn%9  hom  Chaot  }iuiir4 
How  funs  and  plinets  fomiM  the  wbirlinf  world  \ 
How  fphere  on  fphere  Earth*t  hidden  ftrtU  bead. 
And  cavea  of  rock  her  centrtl  fires  defend  { 

Where  gems  new-bom  their  twinkiing  eyes  uofoldy  $ 

And  young  ores  ihoot  in  arborefcent  gold, 
.     How  the  fabr  Flower,  by  Zephyr  woo^d,  nafniit 
Its  panting  leaves,  and  wavae  its  %§wm  curls  j 
Or  fpreads  in  gay  undrefs  its  Itctd  form 

To  meet  the  fun,  and  Auts  jt  tp  the  ftorm  |  fO 

While  in  green  veins  impa^ioa'd  eddica  mofnu 
And  Beauty  kindles  into  life  and  love* 

How  the  firft  embryon  fibre,  fphere,  or  ^ube, 
Lives  in  new  forms,— a  line,— a  ring,  ^  a  tube } 
Clofed  in  the  womb  with  limbs  unfiniAM  lavet^  t% 

Sips  with  rude  mouth  the  faiutary  waves  \ 
3edc8  round  its  ceU  the  fanguine  ftreanu,  that  pafs. 
And  drinks  with  crimfon  gills  the  vital  gas ; 
Weaves  with  foft  thieads  the  blue  meandering  veb. 
The  heart*s  red  concave,  and  the  filver  brain  j  t9 

I^ads  the  long  nerve,  ^expands  the  impatient  feofe, 
And  clothes  in  filke»flu«  the  naicent  Bns« 

Brewhile,  emerging  from  its  liquid  bed| 
It  lifts  in  gelid  air  itf  nodding  head  j 

The  Fight^s  firft  dawn  wkh  trembling  eyelid  hallt,  f  J^ 

With  lungs  untaught  altfifts^tbe  balmy  gales  j 
Tries  iqi  new  tongue  in  tones  unknown,  and  hears 
'Ti>e  /Irangevibiadbns  with^uipradiied  ears; 
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Drinks  warmth  andfngraoce  from  thf  liring  rUl  :<— 

Eyes  with  mute  rapture  every  waving  line, 

Printt  with  adoring  kifs  the  Paphian  fluriney 

And  learns  eit  long,  the^rfeA  htm  confeft*d,  35 
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PREFACE. 


The  purport  of  the  following  pages  is  an  endea- 
vour to  reduce  the  fatfb  belonging  to  Animal 
Life  into  clailes^  orders^  genera,  and  fpecies; 
and,  by  comparing  them  with  each  other,  to  un- 
ravel the  theory  of  difeafes.  It  happened,  per- 
haps iinfortunately  for  the  inquirers  into  the 
knowledge  of  difeafes,  that  other  fciences  had 
received  improvement  previous  to  their  own; 
whence,  indead  of  comparing  the  properties  be- 
longing to  animated  nature  with  each  other, 
they,  idly  ingenious,  bufied  themfelves  in  attempt- 
ing to  explain  the  laws  of  life  by  thofe  of  mecha* 
mlm  and  chemiflry ;  they  confidered  the  body  as 
an  hydraulic  machine,  and  the  fluids  as  pafling 
through  a  feries  of  chemical  changes,  forgetting 
that  animation  was  its  eflential  chanu^eriftic. 

The  great  Creator  of  all  things  has  infinite- 
ly diverfified  the  works  of  his  hands,  J:)ut  has  at 
the  fame  time  flamped  a  certain  fimilifude  on  the 
features  ofiiature,  that  demonftrates  to  us,  that 
the  %vhole  is  one  family  of  one  parent.  On  this  fimi- 
littufe  is  founded  all  rational  analogy;  which,  to 
long  as  it  26  concerned  in  comparing  the  eflcn- 
tbl  properties  of  txidies^  leads  us  to  many  a»^ 
6  important 
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important  difcoveries ;  but  when  with  licentious 
'a6livity  it  links  together  objects,  otherwife  dif- 
cordant,byfome  fanciful  fimilitude;  ic  may  indeed 
collc6l  ornaments  for  wit  and  poetry,  but  philo- 
fophy  and  truth  recoil  from  its  combinations. 

The  want  of  a  theory,  deduced  from  fuch 
llridl  analogy,  to  condu6l  the  pra6licc  of  medi- 
cine is  lamented  by  its  profeflbi^ ;  for,  as  a  great 
number  of  unconnedled  fkdls  are  difficult  to  be 
Required,  and  to  be  reafoned  from,  the  art  of 
medicine  is  in  many  inftances  lefs  efficacious  un- 
der the  dirc^lion  of  itswifeft  pra^itioners  ;  and 
Ijy.  that  buly  crowd,  who  either  boldly,  wade  in 
darkncfs, '  or  arc  led  into  endlefs  error  by  the 
glare  of  falfc  theory,  it  is  daily  pra6lifed  to  the 
deftruc^on  of  thousands ;  a,dd  ;to  thi^  the  un- 
ccaiing,  injury  whifh  accrues  to  the  public  by  the 
■perpetual  advcrtlfrments  of  pretended  noftrums; 
the  minds  of  the  indolent  become  fuperftitiouily 
fcariiil  of  difeafcs,  which  they  do  not  labour  un- 
4cri  and  thus  become  tli(?  daily  prey  of  fome 
crafty  empyric. 

A  theory  founded  upofi  oature,  that  fliould 

.bind  together' the  fcattered  fads  ofrpedical  Know- 

ledge,  aud  converge  into  one  f>oint  of  view  tho 

laws  of  organic  life,  would  thus  on  many  ac- 

.  pounts  contribute  to  the  intcreft  of  fociety.     It. 

wouldi  ^capacitate  men ,  of  moderate  abilities  to 

.  pracftifc  the  art  of  hqalirgwith  real  advantage  to 

i  tUe-public,i  it  ^vo;Jy  cjiab^e  every  -one  of  litcfary 

ir.\^4^^.y'r  acqi^ireraents 
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acquirertieiits  to'diftingaifh  the  genuine  difciples 
of  medicine  from  thb^e  of"  boaflftil  eHrontery,  or 
oif  wily  addrefs;  and  wotild  tdacTi  mankind  iri 
fome  important  fitudtiotis  tKd  'knbiloUd^e  of  ttiem* 
/elves.  '  *    *  .    .. 

There  are  fome  moderii  'practitioners,  who  de- 
claim againft  medical  theory  in  general,  not  con- 
fidering  that  to  think  is  to  theorize ;  and  that  no 
one  can  direct  a  method  of  cure  to  a  perfon  la- 
bouring under  difeafe  without  thinking,  that  is, 
without  theorizing ;  and  happy  therefore  is  the 
patient;^  whofe  phyfician  poffeflcs  the  beft  theory* 

The  words  idea,  perception,  fenfaticn,  recol- 
leftion,  fuggeftion,  and  aflbciation,  are  each  of 
them  ufcd  in  this  treatifc  in  a  more  limited  fenfe 
than  in  the  writers  of  metaphj^c.  The  author 
was  in  doubt,  whether  he  Ihould  rather  have 
fubftituted  new  words  inftead  of  them  ;  but  was 
at  length  of  opinion,  that  new  definitions  of 
words  already  in  ufe  would  be  left  burthenfomci 
to  the  memory  of  the  reader. 

A  great  part  of  this  work  has  lain  by  the  wri* 
ter  above  twenty  years,  as  fome  of  bis  friends  can 
teftify:  he  had  hoped  by  frequent  revifion  to 
have  made  it  more  worthy  the  acceptance  of  the 
public;  this  however  his  other  perpetual  occu- 
pations have  in  part  prevented,  and  may  conti- 
nue to  prevent,  as  long  as  he  may  be  caj^able  of 
revifing  it ;  he  therefore  begs  oi  the  candid  reader 
to  accept  of  it  in  its  prefent  ftate,  and  to  excufe 
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any  inaccuracies  of  expreflion,  or  of  ConcIul^OHt 
ixxto  \rhich  the  intricacy,  of  his  fubjoA,  the  gene- 
ral impcrfe(?5on  qf  l^aguage,  or  the  frailty  he  has 
in  common  with  other  men,  way  have  betrayed 
him }  and  from  which  he  has  not  the  vanity  to 
b^slievc  thi?  treatife  to  .fee  exempt. 
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The  Readqr  ihould  he  apprized^  that  many 
new  pages  are  interfp^ed  in  diis  edition^  which 
confifb  of  practical  and  theoretical  obfervations, 
dka  the  whole  articks  <m  Hemicrania  idiopathica^ 
setroverfio  uteris  aneurifina,  and  the  appendix 
to  the  fedlion  on  Generation,  beginning  at 
No.  8.  as  well  as  &e  diftin^tion  between  phi- 
lofophy  and  fophiiiry  in  SeA.  XV.  i.  5.  and  the 
Ratiodnatio  veibofa^  verbal  reafoning,  in  Clafi 
in*  2.  2.  $.  and  fome  oth^^ 

P^MMit,  Jan.  1, 18QU 


In  the  former  editions  of  this  work  the 
Mazsria  Mbbica  was  placed  after  the  fe^ 
pond^^art,  €«*  the  dafles  of  difeafes,  but^  to  pre* 
ferve  the  more  equal  fize  of  the  volumes,  in 
this  odavo  edition,  the  publiiher  has  placed  it» 
witb  the  aflent  of  the  author^  after  the  iirfl  part 
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Sect.       I.     Of  Motion. 

'/JO  lHB|JI*ia9pns<ah(RacitJ|bns5  H  X 

III.  Tlie  Motions  of  the  Retina  demonuratcd  by 

Experipicnts. 

IV.  T^\y&,atAMttiJtoC^w^ation. 

V.     Of  the  four  Faculties  or  Motions  of  the  Sa>* 

forium. 
VL     OfthefourClaflf5.of  EibrousMotipns.  -, 
V';,-       ^fP    <!)fl\?fttlftelMotfeHs;' •  "  '" 

rui-.r.-Vltti^'Of'SchfiriTdMQtkjOi.;.  .'  /•,  '      v>:: 

X.  Ot  Aflociate  Mo(i6n^. 

'  ^'  Xl."  Additional '^Obfervatiiaris  .on>jAc'  Scfafoml 

'      Powers^,;    .        ^  ,^    ^/'/Wi-. 

".X'll.  Of  St'iinufus,   Senforial  Exertion,    and  Fi- 
^  broos  GorrttaAionv  -     •  •'     Ot 

-i:V.    .XIII.     OCy^tah»«  Ai\Wti«i-. .'./;..   .     .'A 

XIY.     Of  the  Proiluclion  of  Ideas. 
''^  '      XV.     Of'ttteClartes  of  Ideas.       -.•-.*         ^ 
i:  I  )   XVI.  :Ofinftin&.i     r  ..  '•  -.d  / 

XVII.     The  Catenation  of  Animal  Rjjoijons.      ^   , 
XVIII.     OfSle^p.  '—'   —  ' 

XIX.     Of  Reverie.  ..  ^;  ^  ^,,,    ^ 

XX.     Of  Vertigo. 
XXI.     Of  Drunkennefs.  . 
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tation. 
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-   •     '  Teare..   Andoftft0Lacrymil*&ak. 

--  -  -XXV.;    Of thfiS^ottiach;UBd Jr)teftiD.^,,     .. 
,-    'jfXVI..,  Of  tl^^Cagiliary  Glands,  and  of  the  Mem- 

,i'    XXVILJQfe«iri^»hagi|.  ^. -»  ...  ,  '. 
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OR, 

THE  LAWS    OF   ORGANIC   LIFE. 
PART    I. 

CONT\ININ« 

TH£  IMMEDIATE  CAUSES  OF  ANIMAL  MOTIONS, 

DBDUCBD    FROM 

THEIR  MOUE    SIMPLE   OR  FREQUENT    AFPEARAKCES 
IN  HEALTH* 

AND    APrtlBD    JO    SZPLAIN 

THEIR    MORE     IKTRICATB     OR    UNCOMMOK 
OCCURREKCBS    IN    DISEASES. 


FeUst  911  potuh  zcram  cognofcere  ctuOis* 


VOL.  I. 
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The  two  lines  quoted  in  Sedion  XXXIX.  Vol.  II.  page  296, 
are  from  Anfonios^  Epig.  105,  and  ihouldhave  been 

Dum  dabitat  Natura  marem,  faceretne  puellam 
Fadus  es^  O  pulchert  pcne  puella>  Puer ! 
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SECT.      I. 

OF    MOTION. 


The  WHOLfi  OP  l^ATUftB  may  be  fuppofed  to 
confift  of  two  effences  or  fubftarices;  one  of 
which  may  be  termed  fpirit,  and  the  other  mat- 
ter. The  former  6(  thefe  pofleffes  the  power  to 
commence  or  pfoduce  motion,  and  the  latter  to 
receive  and  communicate  it.  So  that  motion, 
conlidercd  as  a  caufe,  immediately  precedes  every 
effe<5t ;  and  confidered  as  an  efFe<ft,  it  immediately 
fucceeds  every  caufe.  And  the  laws  of  motion 
therefore  are  the  laws  of  nature. 

The  MOTIONS  OP  MATTER  may  be  divided 
into  two  kinds,  primary  and  fecondary.  The 
fecondary  motions  are  thofe,  which  are  given  to 
or  received  from  other  matter  in  motion.  Their 
laws  have  been  fuccefsfuUy  inveftigated  by  phi- 
lofophers  in  their  treatifes  on  mechanic  powers. 
Thefe  motions  arc  diftinguifhed  by  this  circum- 
ftance,  that  the  velocity  multiplied  into  thq 
quantity  of  matter  of  the  body  z&ed  upon  is 
equal  to  the  velocity  multiplied  ijpto  the  quantity 
of  matter  of  the  adling  body. 
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The  primary  motions  of  matter  may  be  divided 
into  three  clafies^  thofe  belonging  to  gravitation^ 
to  chemiftry,  and  to  life ;  and  each  clafs  has  its 
peculiar  laws.  Though  thefe  three  clafles  In- 
clude the  motions  of  folid,  liquid,  and  aerial 
bodies ;  there  is  neverthclefs  a  fourth  division  of 
motions ;  I  mean  thofe  of  the  fuppofed  ethereal 
fluids  of  magnetifm,  ele6lricity,  boat,  and  light; 
whofe  properties  are  not  fo  well  inveftigated  as 
to  be  clalTed  with  fufficient  accuracy. 

Iji.  The  gravitating  motions  include  the 
annual  and  diurnal  rotation  of  the  earth  and 
planets,  the  flux  and  reflux  of  the  ocean,  the 
defcent  of  heavy  bodies,  and  other  phaenomena 
of  gravitation.  The  unparalleled  fagacity  of  the 
great  Nbwton  has  deduced  the  laws  of  this  claf» 
of  motions  from  the  Ample  principle  of  the  ge-^ 
neral  attradlion  of  matter :  to  which  fliould  perhaps 
be  added  the  general  repulfion  of  matter ;  whiclr 
feems  to  have  caufe^J  the  proje6lion  of  the  planets 
from  the  fun,  and  to  prevent  their  relapfe  inta 
one  chaotic  mafs.  Thefe  motions  are  diftia- 
guiflied  by  their  tendency  to  or  from  the  c^Ertres 
of  the  fun  or  planets. 

2d.  The  chemical  clafs  of  motions  includes  atl 
the  various  appearances  of  chemiftry.  Many  of 
the  fadls,  which  belong  to  thefe  branches  of 
fcience,  are  nicely  afcertained,  and  elegantty 
clafled ;  but  their  laws  have  not  yet  been  deve- 
loped from  fuch  fimple  principles  as  thofe  abpve 
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mentioned ;  thon^'  it  ia  panababfe^  that  tfaejr  de« 
pend  on*  the  fpecific  attnuSions  belbnging  to  the 
particles  of  bodks,  or  to  the  di&rehce  of  the^ 
quantity  of  attradUon  belonging  to  the^  fidal^ 
and  angles  of  thofe  particles,  to  which  Ihould 
perhaps  be  added  the  fpecific  repulfions  belonging 
to  the  particles  of  bodies.  When  thefe  repulfions 
prevail  over  the  attra<Stions,  they  may  caufe  the 
diffufions  of  light  and  of  odours,  the  explolions 
of  fome  bodies,  and  the  flower  decompofition  of 
others,  and  occafion  our  ideas  of  fluidity ;  when 
the  attractions  prevail  over  the  repulfions,  they 
may  caufe  the  ftri<5ler  dombinations  and  cohefions 
of  matter,  as  in  cryftallization  or  cooling,  and 
give  rife  to  our  ideas  of  folidity ;  and  when  thefe 
two  caufes  of  motion  are  in  active  equilibrium, 
they  may  produce  the  vibrations  of  the  particles 
of  bodies,  and  occafion  our  ideas  of  found.  The 
chemical  motions  are  diilinguiflied  by  their  being 
generally  attended  with  an  evident  decompofition 
or  new  combination  of  the  a6live  materials. 

Zd.  The  third  clafs  includes  all  the  motions 
of  the  animal  and  vegetable  world ;  as  well  thofe 
of  the  veflcls,  which  circulate  their  juices,  and 
of  the  mufcles,  which  perform  their  locomotion, 
as  thofe  of  the  organs  of  fenfe,  which  conflitute 
their  ideas. 

This  lall  clals  of  motion  is  the  fubjedt  of  the 
following  pages;    which*    though  confcious  of 
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their  many  imperfedionSj  I  hope  may  give  fomc 
pleafure  to  the  patient  reader^  and  contribute 
fomcthing  to  the  knowledge  and  to  the  cure  of 
difeafes. 
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SECT.    11.     1. 

EXPLANATIONS    AND    DEFINITIONS. 

L  Outline  of  the  ammal  economy. — ^11.  I.  Of  the  fenforhm. 
2.  Of  the  brain  and  nervous  medulla.  3.  A  nerve. 
4.  A  mufcular  fibre.  5.  The  immediate  organs  offenfe. 
6.  The  e^temat  organs  of  fenfe.  7.  An  idea  or  fenfual 
motion.  8.  Perception.  9.  Senfation.  10.  RecoUeHion 
mid fuggefiion.  ii.  Habit ^  caufation^  ajfociation^  catena'- 
tion.     1%.  Reflex  ideas.     13.  Stimulus  defined. 


As  fome  explanations  and  definitions  will  be  nec^flary  in 
the  profecotion  of  the  work,  the  reader  is  troubled 
with  them  in  this  place,  and  is  intreated  to  keep  them 
in  his  mind  as  he  proceeds,  and  to  take  them  for 
granted,  till  an  apt  opportunity  occurs  to  evince  their 
trtith ;  to  which  I  fhall  premife  a  very  fliort  outline 
of  the  animal  economy. 


T. — 1.  The  nervous  fyfiem  has  its  origin  from 
the  brain,  and  is  diftributed  to  every  part  of  the 
body.  Thofe  nerves,  which  ferve^the  fenfes,  prin- 
pipally  arife  from  that  part  of  the  brain,  which  is 
lodged  in  the  head ;  and  thofe,  which  ferve  the 
purpofes  of  mufcidar  motion,  principally  arife 
(ram  that  part  of  the  brain,  which  is  lodged  in 
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the  neck  and  back,  and  which  is  crroneouily 
called  the  fpinal  marrow.  The  ultimate  fibrils 
of  thefe  nerves  terminate  in  the  immediate  organs 
of  fenfe  and  mufcular  fibres,  and  if  a  ligature  be 
put  on  any  part  of  their  paffage  fh)m  the  hiead  or 
fpine,  all  motion  and  perception  ceafe  in  the 
parts  beneath  the  ligature. 

2.  The  longitudinal  mufcular  fibres  compofe 
the  locomotive  mufcles,  whofe  contractions  move 
the  bones  of  the  limbs  and  trunk,  to  which  their 
extremities  are  attached.  The  annular  or  fpiral 
mufcular  fibres  compofe  the  vafcular  mufcles^ 
which  conftitute  the  inteftinal  canal,  the  arteries, 
veins,  glands,  and  abforbent  veflcls. 

3.  The  immediate  organs  of  fenfe,  as  the  retina 
of  the  eye,  probably  confift  of  moving  fibrils, 
with  a  power  of  contnuftion  fimilar  to  that  of  the 
larger  mufcles  above  defcribed. 

4.  The  cellular  membrane  confifts  of  cells, 
which  refemble  thofe  of  a  fponge,  communicating 
with  each  other,  and  connedling  together  all  the 
other  parts  of  the  body. 

5.  The  arterial  fyftem  cpnfifts  of  the  aorta  and 
the  pulmonary  artery,  which  are  attended  through 
their  whole  coiufe  with  their  correfpondent  veins^ 
The  pulmonary  artery  receives  the  blood  from 
tiie  right  chamber  of  the  heart,  and  carries  it  to 
the  minute  extenfive  ramifications  of  the  lungs, 
where  it  is  expofed  to  the  a6lion  of  the  air  on  a 
forfecc  equal  to  that  of  the  whole  external  Ikin, 
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tlirough  the  thin  cnoift  coats  of  thofe  veflclsy 
which  are  fpread  on  the  air-cells,  which  oonllitotis 
the  minute  tennmal  ramifications  of  the  wind« 
pipe.  Here  the  blood  dianges  iis  colour  from  a 
daikred  to  a  bright  fcarjet.  It  is  then  collfe6ted 
by  Axe  branches  of  the  pulmonary  vein,  and  c<ji>* 
yeyed  to  the  left  chamber  of  the  heart 

6.  Tlie  aorta  is  another  large  arter}%  which 
^receiyes  the  blood  from  the  left  chamber  of  the 
heart,  after  it  has  been  thus  aerated  in  the  lungs^ 
and  conveys  it  by  afcending  and  defcjending  bran^ 
ches  to  every  part  of  the  fyftem ;  the  ex]tremities  of 
this  artery  terminate  either  in  glands,  as  the  fali- 
vary  glands,  lachrymal  gknds,  Zee,  or  in  capillary 
veflels, which  are  probably  lefs  involutjed glands;  ia 
thefe  fome  fluid,  as  faliva^  tears,  pcrfpiration,  is  fe- 
parated  from  the  blood ;  and  the  remainder  of  the 
blood  is  ablbrbed  or  drank  up  by  Ixanches  of  veins 
correfpondent  to  the  branches  of  the  artery ;  which 
are  fumilhed  with  valves  to  prevent  its  return ;  and 
is  thus  carri^  back,  after  having  again  changed  its 
colour  to  a  dark  red,  to  the  right  chamber  of  thp 
heart  The  circulation  of  the  blood  in  the  liver  dif- 
fcrs  from  this  general  fyficm  ;  for  the  vpins  which 
drink  up  the  refluent  blood  from  thofe  arteries, 
which  fpread  on  the  bowels  and  mefentfer}',  tmitc 
into  a  trunk  in  the  liver,  and  form  a  kind  of  ar- 
tery, which  is  branched  into  the  whole  fubftance 
of  the  livpr,  and  is  called  the  vena  pprtarum ;  and 
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from  which  the  bile  is  feparated  by  the  numerous 
hepatic  glands,  which  conftitute  that  vifcus. 

7.  The  glands  may  be  divided  into  three  fyf-t 
tems,  the  convoluted  glands,  fuch  as  thofe  above 
d|pfcribed,  which  feparate  bile,  tears,  faliva,  &c. 
Secondly,  the  glands  without  convolution,  as  the 
capillary  veffels,  which  unite  the  terminations  of 
the  arteries  ^nd  veins ;  ^nd  feparate  both  the 
mucus,  which  lubricates  the  cellular  membrane, 
and  the  perfpirable  matter,  which  preferves  the 
{kin  moift  and  flexible.  And  thirdly,  the  whole 
^bforbent  fyftem,  corififting  pf  the  lafteals,  which 
open  their  mouths  into  the  ftomach  and  ipteftincSj^ 
and  of  the  lymphatics,  which  open  their  mouths 
on  the  external  furface  of  the  body,  and  on  the 
internal  linings  of  all  the  cells  of  the  cellular 
membrane,  and  other  cavities  of  the  body. 

Thefe  lafleal  and  lymphatic  veflels  are  ifurnifh-  ' 
ed  with  numerous  valves  to  prevent  the  return  of 
the  fluids,  which  they  abforb,  and  terminate  in 
glands,  called  lymphatic  glands,  and  may  hence 
be  conlidered  as  long  necks  or  mouths  belonging 
to  thefe  glands-  To  thefe  they  convey  the  chyle 
and  mucus,  with  a  part  of  the  perfpirable  matter, 
and  atmofpheric  mpiflure ;  all  which,  after  hav- 
ing paflTed  through  thefe  gland§,  and  having  fuf- 
fcred  fome  change  in  them,  are  carried  forward 
into  the  blood,  and  fupply  perpetual  nourilh- 
ment  to  the  fyftem,  or  replace  it3  hourly  wafte. 

8.  The 
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8.  The  ftomach  and  inteftinal  canal  have  a 
conftant  vermicular  motion,  which  carries  for- 
wards their  contents,  after  the  lafleals  have  drank 
up  the  chyle  from  them ;  and  which  is  excited 
ii>to  a6Uon  by  the  ftimulus  of  the  aliment  we 
fwallow,  but  which  becomes  occafionally  inverted 
or  retrograde,  as  in  vomiting,  and  in  the  iliac 
paffion. 

II.  I .  The  word  fcnjorium  in  the  following 
pages  is  defigned  to  exprefs  not  only  the  medul- 
lary part  of  the  brain,  fpinal  marrdw^  perves, 
organs  of  fenfe,  and  of  the  mufcles ;  but  alfo  at 
the  fame  time  that  living  principle,  or  fpirife  of 
aniniation,  which  refides  throughout  the  body, 
without  being  cognizable  to  our  fenfes,  except 
by  its  efFedls.  The  changes  which  occafionally 
take  place  in  the  fcnforium,  as  during  the  exer- 
tions of  volition,  or  the  fenfations  of  pleafure  or 
pain,  are  ttvm^^/enforiaJ  motions. 

2.  The  fimilajrity  of  the  texture  of  the  brain  to 
that  of  the  pancreas,  and  fooie  other  glands  of 
tl)e  body,  has  induced  the  inquirers  into  this  fub-: 
y^S.  to  believe,  that  a  fluid,  perhaps  much  more 
fubtile  than  the  electric  aura,  is  feparated  from 
the  blood  by  that  organ  for  the  purpofes  of  motion 
and  fenfation.  When  we  recolleA,  that  the 
eledlric  fluid  itfelf  is  actually  accumulated  and 
given  out  voluntarily  by  the  torpedo  and  the 
jgymnotus  ele6lricus,  that  an  eledlric  fliock  will 
frequentiy  llimulate  into  inotion  a  paralytic  limb, 
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mid  laftly  that  it  needs  no  perceptible  tubes  to 
convey  it,  this  opinion  feertis  not  without  pro- 
bability 5  and  the  lingular  figure  of  the  brain  an4 
n^Fvous  fyftem  feems  well  adapted  to  diftribute 
it  over  every  part  of  the  body. 

For  the  medullary  fubftance  of  the  brain  not 
only  occupies  the  cavities  of  the  head  and  fpine, 
but  paffes  along  the  innumerable  ramifications 
of  the  nerves  to  th?  various  muffjles  and  organs 
of  fenfc.  Jn  thefe  it  lays  alide  its  coverings,  and 
is  intermixed  with  the  flender  fibres,  which  con- 
fiitute  thoife  mufcies  and  organs  of  fenfe.  Thus 
all  thefe  diftant  ramifications  of  the  fenforium 
arc  united  at  one  of  their  extremities,  that  is,  in 
the  head  and  fpine ;  and  thus  thefe  central  part^ 
of  the  fenforiun»  conftitute  a  commupication  be- 
tween all  the  organs  of  fenfe  and  mufcies, 

3.  A  nerve  is  a  continuation  of  the  medullary 
fubftance  of  the  brain  from  the  head  or  fpine 
towards  the  other  parts  of  the  body,  wrapped  in 
its  proper  membrane. 

4.  The  mufcular  fbres  are  moving  organs  in- 
termixed with  that  medullary  fubftance,  which  is 
continued  along  the  nerves,  as  mentioned  above. 
dThey  are  indued  with  the  power  of  contradtion, 
and  are  again  elongated  either  by  antagonift  muf- 
cies, by  circulating  fluids,  or  by  elaftic  ligaments. 
So  the  mufcies  on  qne  fide  of  the  fore-arm  bend 
the  fingers  by  means  of  their  tendons,  and  thofe 
on  the  other  fide  of  the  fore-arm  extend  them 
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iqpun.  The  srtaries  am  diftended  l^  the  circa^ 
latang  Iflood ;  and  in  the  necks  of  qtuulrapeds'' 
tlieiieisa  ftrong  elafiic  ligament,  which  affifis 
the  mnfcies^  which  derate  the  head,  to  keep  it 
ifi  its  liomofiAal  pofition,  and  to  raife  it  afto:  k 
has  been  depreflbd. 

5.  The  immedut^  organs  tiffenfe  conlift  in  like 
wanner  of  moving  fibres  enveloped  in  the  me- 
dttUaiy  fubftaooe  above  mentioned ;  and  are  er- 
noeouily  fuppofed  to  be  fimply  an  expanfion  of 
^e  nervous  medulla,  as  the  retina  of  the  eye, 
and  the  rete  mucofum  of  the  ikin,  which  are  the 
immediate  or^ms  of  vifion,  and  of  touch.  Hence 
wheal  we  fpeak  of  the  contrai^ons  of  the  fibrous 
parts  of  the  lx>dy,  we  Ihall  mean  both  the  con- 
tiafiions  of  the  mufcles,  and  thofe  of  the  imme- 
diate organs  of  fenfe.  Thefe  fibrous  motions  are 
tiius  diftinguiihed  from  ihe/en/brial  motions  above 
mentioned, 

6.  The^si^^tfyW^j'aMoffenfe  are  the  coverings 
of  the  immediate  organs  of  fenfe,  and  are  me- 
chanically adapted  for  the  reception  or  tranlmif- 
fion  of  peculiar  bodies,  or  of  their  qualities,  as 
the  cornea  and  humours  of  the  eye,  the  tympanum 
ef  the  ear,  the  cuticle  of  the  fingers  and  tongue. 

7.  The  word  idea  has  various  meanings  in  the 
writers  of  mctaphyfic:  it  is  here  ufed  fimply  for 
thofe  notions  of  external  things,  which  our  organs 
of  (bnle  bring  us  acquainted  with  originally ;  and 
)8  deifined  a  eoptradicnij  or  motion,  or  configu- 
ration. 
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ration,  of  the  fibres,  which  conftitute  the  irome'- 
diate  organ  of  fenfe ;  which  will  be  explained  at 
Jarge  in  another  part  of  the  work.  Synonymous 
with  the  word  idea,  we  Ihall  fometimes  ufe  the 
vrords/en/iial  motion  in  contradiftinAion  to  mufcu^ 
Jar  motion. 

8.  The  word  perception  includes  both  the  ac- 
tion of  the  organ  of  fenfe  in  confequence  of  the 
impaA  of  external  obje6ls,  and  our  attention  to 
that  adion;  that  is,  it  exprefles  both  the  motion 
of  the  organ  of  fenfe,  or  idea,  and  the  pain  or 
pleafure  that  fucceeds  or  accompanies  it. 

9.  The  pleafure  or  pain  which  neceflarily  ac- 
companies all  thofe  perceptions  or  ideas  which 
we  attend  to,  either  gradually  fubfides,  or  is  fuc- 
ceeded  by  other  fibrous  motions.  In  the  latter 
cafe  it  is  termed  fenfation^  as  explained  in  Se<5l. 
V.  2,  and  VJ.  2. — ^The  reader  is  intreated  to  keep 
this  in  his  mind,  that  through  all  this  treatife  the 
word  fenfation  is  ufed  to  exprefs  pleafure  or  pain 
only  in  its  active  fiate,  by  whatever  means  it  is 
introduced  into  the  fyftem,  without  any  reference 
\o  the  ftimulation  of  external  objects. 

10.  The  vulgar  ufe  of  the  word  memory  is  too 
unlimited  for  dur  purpofci  thofe  ideas  which  we 
voluntarily  recall  are  here  termed  ideas  oirecoU 
legion,  as  when  we  will  to  repeat  the  alphabet 
backwards.  And  thofe  ideas  which  are  fuggefted 
to  us  by  preceding  ideas  are  here  termed  ideas  of 

foggeftioUi  ^  whilft  we  repeat  the  alphabet  in  the 

ufual 
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ufual  order ;  when  by  habits  previoufly  acquired 
B  is  fuggefted  by  A,  and  C  by  B,  without  any 
effort  of  deliberation. 

11.  The  word  ajfociation  properly  fignifies  a 
Ibciety  or  convention  of  things  in  feme  refpefts 
limilar  to  each  other.  We  never  fay  in  common 
language,  that  the  efFedl  is  aflbciated  with  the 
caufe,  though  they  neceflarily  accompany  or 
fucceed  each  other.  Thus  the  conti'aftions  of 
our  mufcles  and  organs  of  fenfe  may  be  faid  to  be 
aflbciated  together,  but  cannot  with  propriety  be 
faid  to  be  afTociated  with  irritations,  or  with  voli- 
tion, or  with  fenfation ;  becaufe  they  are  caufed  by 
them,  as  mentioned  in  Se<^.  IV.  When  fibrous 
contra^ions  fucceed  other  fibrous  contractions,  the 
connexion  is^  termed  ajfociation\  when  fibrous 
contnuftions  fucceed  fenforial  motions,  the  connex- 
ion is  termed  catifation\  when  fibrous  and  fenfo- 
rial motions  reciprocally  introduce  each  other  in 
progreffive  trains  or  tribes,  it  is  termed  catenation 
of  animal  motions.  All  thefe  connexions  are 
faid  to  be  produced  by  hahit\  that  is,  by  frequent 
repetition. 

12.  It  may  be  proper  to  obferve,  that  by  the 
unavoidable  idiom  of  our  language  the  ideas  of 
perception,  of  recolleAion,  or  of  imagination,  in 
the  plural  number  fignify  the  ideas  belonging  to 
perception,  to  recoUedion,  or  to  imagination; 
whilft  the  idea  of  perception,  of  recol!e6lion,  or 
of  imagination,  in  the  Angular  number  is  ufed 
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for  what  is  termed  '^  a  reflex  idea  of  any  o£  thofe 
operations  of  the  fenforium.** 

13.  By  the  word^imuIz4s  is  n6t  only  meant  the. 
application  of  external  bodies  to  our  organs'  of 
fenfe  and  mufcnlar  fibres,  which  excites  into  ac-* 
tion  the  fenforial  power  termed  irritatioa ;  but  alfo 
pleafure  or  pain,  when  they  excite  into  adiion  the 
fenforial  power  termed  feniation ;  and  defire  or 
averfion,  when  they  excite  into  action  the  power 
of  volition;  and  laftly,  the  fibrous  contradlions* 
which  precede  aiTociation ;  as  is  further  explained 
in  Sea.  XII*  2.  I. 


SECT. 


Digitized  by 


Google 


SfcCT.m.  I.  tHE  RETINA,  i^ 


SECT.      III. 

f  MB  MOTIONS  OP  THE  RBtlNA  DEMONSTRATK0 
BT  EXPERIMENTS. 

I.  Of  animal  motUm  and  of  idios.  11.  The  fibrous flruHure 
of  the  retina.  IIL  7%e  a^ivity  of  the  retina  in  vi/ton. 
I.  Rays  of  light  have  no  momentum,  a,  Obje^s  long  viewed 
become  fainter*     3.  Sfe^ra  of  black  obje^s  become  luminous. 

'  4.  Varying  fpeHrafrom^ gyration.  5.  From  long  infpe^i^n 
of  various  colours.  IV.  Motions  of  the  organs  offenfe  con^ 
ftituti  ideas.  I.  light  from  fr effing  the  ey emboli ^  and 
Jhmtdfrom  the  pulfation  of  the  carotid  artery.  2..  Ideas  in 
Jleep  tmftaken  for  perceptions.  3.  Ideas  of  imagination 
produce  pain  and  ficknefs  like  fenfaticns.  4,  PThen  the 
organ  offenfe  is  deflroyed^  the  ideas  belonging  to  that  fenje 
peri/h.  V.  Analogy  between  mufcular  motions  and  fenfuai 
motions f  or  ideas.  I .  They  are  both  originally  excited  by 
irritations.  2.  And  officiated  together  in  the  fiime  numner. 
3.  Both  a^l  in  nearly  the  fame  times.  4.  Are  alike flrength'^ 
ened  or  fatigued  by  excrcife.  5.  Are  alike  painful  from  in^ 
fiammatlon.  6.  Are  alike  benumbed  by  compreffion.  7 .  Are 
alike  liable  to  paralyjis.  8.  To  convulfion.  9.  To  the 
influence  of  old  age. -"Yl.  Objections  anfwered.  1.  IVhy 
we  cannot  invent  new  ideas.  2.  If  ideas  refemble  external 
objeffs.  3.  Of  the  imagined  fen/ati on  in  an  amputated 
limb.     4.  AbfiraCl  ideas.^^YlL  PFhat  are  ideas^  \f^l^ 

'  are  not  animal  motions  f 

BEPORn  the  great  variety  of  animal  motions 
can  he  duly  arranged  into  natural  claiTes  and  or* 
ders^  it  is  neceflary  to  fmooth  the  way  to  this  yet 
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unconqtiered  field  of  fcience,  by  removing  fome 
obftacles  which  thwart  our  paflage.  I.  To  de- 
monftrate  that  the  retina  and  other  immediate 
organs  of  fenfe  poffeifs  a  power  of  motion,  and 
that  thefe  motions  conftitute  our  i^eas,  according 
to  the  fifth  and  feventh  of  the  preceding  aflertions, 
claims  our  firft  attention. 

Animal  motions  are  diftinguilhed  from  the 
communicated  motions,  mentioned  in  the  firft 
fedlion,  as  they  have  no  mechanical  proportion 
to  their  caufe ;  for  the  goad  of  a  fpur  on  the  Ikin 
of  a  horfe  ihall  induce  him  to  move  a  load  of  hay. 
They  differ  from  the  gravitating  motions  there 
mentioned  as  they  are  exerted  with  equal  facility 
in  all  dirc^ions,  and  they  differ  from  the  chemi- 
cal clafs  of  motions,  becaufe  no  apparent  decom- 
politions  or  new  combinations  are  produced  in 
the  moving  materials. 

Hence,  when  we  fay  animal  motion  is  excited 
'  by  irritation,  we  do  not  mean  that  the  motion 
bears  any  proportion  to  the  mechafnical  impulfe 
of  the  fl^imulus ;  nor  that  it  is  affefted  by  the 
general  gravitation  of  the  two  bodies;  nor  by 
their  chemical  properties ;  but  folely  that  certain 
animal  fibres  are  excited  into  adlion  by  fomething 
external  to  the  moving  organ. 

In  this  fenfc  the  ftimulus  of  the  blood  produces 
the  contra6lions  of  the  heart;  and  the  fubflances 
we  take  into  our  ftomach  and  bowels  flimulatc 
them  to  perform  their  necelTary  fun6lions.    The 
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rays  of  light  excite  the  rctinia'into  animal  motion 
by  their  ftimulus ;  at  the  fame  time  that  thofc  rays 
of  light  themfelves  are  phyfically  converged  to  a 
focus  by  the  ina6live  humours  of  the  eye.  The 
vibrations  of  the  air  ftimulate  the  auditory  nerve 
into  animal  a6lion ;  .while  it  is  probable  that  the 
tympanum  of  the  ear- at  the  fame  time  undei'goes 
a  mechanical  vibration. 

To  render  this  circumftance  more  eafy  to  be 
comprehended,  motion  may  he  defined  to  be  a  varia^ 
tion  of  figure  \  for  the  whole  univerfe  may  be  con- 
lidered  as  one  thing  poflefling  a  certain  figure; 
the  motions  of  any  of  its  parts  are  a  variation  of  this 
figure  of  the  whole:  this  definition  of  motion  will 
be  further  explained  in  Sedlion  XIV.  2»  2.  on 
the  produdlion  of  ideas. 

Now  the  motions  of  an  organ  of  fenfe  are  a 
fucceffion  of  configurations  of  that  organ ;  thefe 
configurations  fucceed  each  other  quicker  or 
flower;  and  whatever  configuration  of  this  organ 
of  fenfe,  that  is,  whatever  portion  of  the  motion  of 
it  is,  or  has  ufually  been,  attended  to^  conftitutes 
an  idea.  Hence  the  configuration  is  not  to  be 
confidered  as  an  eiFe6t  of  the  motion  of  the  organ, 
but  rather  as  a  part  or  temporary  termination  of 
it;  and  that,  whethet  a  paufc  fucceeds  it,  or  a 
new  configuration  immediately  takes  place.  Thus 
when  a  fucceffion^  of  moving  objcdts  are  prefented 
to  our  view,  the  ideas  of  trumpets,  horns,  lords 
and  ladies,  trains  and  canopies,  are  configurations, 
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that  is,  parts  or  links  of  the  fucceffive  motions  of 
the  organ  of  vifion. 

Thefe  motions  or  configurations  of  the  oi^ans 
of  fenfe  differ  from  the  fenforial  motions  to  be 
defcribed  hereafter,  as  they  appear  to  be  fimply 
contradlions  of  the  fibrous  extremities  of  thofe 
organs,  and  in  that  refpeft  exadlly  refemble  the 
motions  br  contractions  of  the  larger  mufcles,  as 
appears  from  the  following  experiment.     Place 
a  circular  piece  of  red  lilk  about  anjnch  in  diame- 
ter on  a  fheet  of  white  paper  in  a  flrong  light,  a^ 
ill  Plate  I. — look  for  a  minute  on  this  area,  or  till 
the  eye  becomes  fomewhat  fatigued,  and  then, 
gently  clofing  your  eyes,  and  Ihading  them  with 
your  hand,  a  circular  green  area  of  the  fame  ap- 
parent diameter  becomes  vilible  in  the  clofed  eye. 
This  green  area  is  the  colour  reverfe  to  the  red 
area,  which  had  been  previoufly  infpccfted,  as  ex- 
plained in  the  experiments  on  ocular  fpedlra  at 
the  end  of  the  work,  and  in  Botaiiical  Garden, 
^P.  I.  additional  note,  No.  I.     Hence  it  appears, 
that  a  part  of  the  retina,  which  had  been  fatigued 
by  contradlion  in  one  direction,  relieves  itfelf  by 
exerting  the  antagonilt  fibres,  and  producing  a 
contraftion  in  an  oppolitc  direction,  as  is  common 
in  the  exertions  of  our  mufclcs.     Thus  when  we 
are  tired  with  long  a6lion  of  our  arms  in  one  direc- 
tion, as  in  holding  a  bridle  on  a  journey,  we  occa- 
fionally  throw  them  into  an  oppofite  politibn  to 
relieve  the  fatigued  mulclcs. 
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Mr.  Locke  has  defined  an  idea  to  h6  ^'  whatever 
IS  prefent  to  the  mind  ;*'  but  this  would  include 
the  exertions  of  voHtion,  and  the  fenfations  of 
plcafure  and  pain,  as  well  as  tliofe  operations  of 
oar  fyftem,  which  acquaint  us  with  external  ob- 
jects; and  is  therefore  too  unlimited  for  our  pur- 
pofe.  Mr.  Locke  feems  to  have  fallen  into  a  further 
error,  by  conceiving,  that  the  mind  could  form  a 
general  or  abftraA  idea  by  its  own  operation, 
which  was  the  copy  of  no  particular  perception ; 
as  of  a  triangle  in  general,  that  was  neither  acute, 
obtufe,  nor  right  angled.  The  ingenious  Dr. 
Berkley  and  Mr.  Hume  have  demonftrated,  that 
fuch  general  ideas  have  no  exiftence  in  nature,  not 
even  in  the  mind  of  their  celebrated  inventor.  We 
fhall  therefore  take  for  granted  at  prefent,  that  our 
recoUcAion  or  imagination  of  external  objefls 
conlifts  of  a  partial  repetition  of  the  perceptions, 
which  were  excited  by  thofe  external  objedls,  at 
the  time  we  became  acquainted  with  them ;  and 
that  our  reflex  ideas  of  the  operations  of  our  minds 
are  partiat  repetitions  of  thofe  operations. 

IL  The.  following  article  evinces  that  the  organ 
of  vifion  conlifts  of  a  fibrous  part  as  well  as  of  the 
nervous  medulla,  like  other  white  mufcles ;  and 
hence,  as  it  refembles  the  mufcular  parts  of  the 
body  in  its  ftrudlure,  we  may  conclude,  that  it 
muft  refemble  them  in  poflbfling  a  power  of  being 
excited  into  animal  motion. — ^The  fubfequent  ex- 
periments on  the  optic  nerve,  and  on  the  colours 

C  2  remaining 


Digitized  by 


Google 


ao  MOTIONS  OF         Sect.  III.  2. 1. 

remaining  in  the  eye,  are  copied  from  a  paper  on 
ocular  fpe6i:ra  publifhed  in  the  feventy-lixth 
volume  of  the  Philof.  Tranf.  by  Dr.  R.  Darwin  of 
Shrewfbury;  which,  as  I  Ihall  have  frequent  oc- 
cafion  to  refer  to,  is  reprinted  in  this  work,  SeA. 
XL.  The  retina  of  an  ox's  eye  was  fufpcnded  in 
a  glafs  of  warm  water^  and  forcibly  torn  in  a  few 
places;  the  edges  of  thefe  parts  appeared  jagged 
and  hairy,  and  did  not  contrad  and  become  fmooth 
like  limple  mucus,  when  it  is  diftended  till  it 
breaks;  which  evinced  that  it  conlifted  of  fibres. 
This  fibrous  conftru6lion  became  flill  more  dif- 
tincft  to  the  fight  by  adding  fome  cauftic  alkali 
to  the  water;  as  the  adhering  mucus  was  firfl: 
eroded,  and  the  hair-like  fibres  remained  floating 
in  the  veflel.  Nor  does  the  degree  of  tranfparency 
of  the  retina  invalidate  this  evidence  of  its  fibrou§ 
firudhire,  fince  Lecuwenhock  has  fhewn,  that  the  ^ 
'cryflalline  humour  itfelf  confifts  of  fibres.  Are. 
Nat. V.I.  70. 

Hence  it  appears,  that  as  the  mufcles  confift  of 
larger  fibres  intermixed  with  a  fmaller  quantity  of 
nervous  medulla,  the  organ  of  vifion  confifl:s  of  a 
greater  quantity  of  nervous  medulla  intermixed 
with  fmaller  fibres.  It  is  probable  that  the  loco- 
motive mufcles  of  microfcopic  animals  may  have 
greater  tenuity  than  thefc  of  the  retina;  and  there 
is  reafon  to  conclude  from  analogy,  that  the  other 
immediate  organs  of  fenfe,  as  the  portio  mollis  of 
the  auditory  nerve,  and  the  rcte  mucofuni  of  the 
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fldn,  poflefs  a  limilarity  of  ftru(fture  with  the 
retina,  and  a  limilar  power  of  being  excited  into 
animal  motion. 

III.  The  fubfcquent  articles  fliew,  that  neither 
mechanical  impreffions,  nor  chemical  combina- 
tions of  light,  but  that  the  animal  adlivity  of  the 
retina  conftitutes  vifion. 

1.  Much  has  been  conjeAuredby  philofopher^ 
about  the  momentum  of  the  rays  of  light ;  to  fub- 
jeft  this  to  experiment  a  very  light  horizontal 
balance  was  conftrudled  by  Mr.  Michel,  with 
about  an  inch  fquare  of  thin  leaf-copper  fufpended 
at  each  end  of  it,  as  defcribed  in  Dr.  Prieftley's 
Hiftory  of  Light  and  Colours.  The  focus  of  a 
very  large  convex  mirror  was  thrown  by  Dr. 
Powel,  in  hislc<5hires  on  experimental  philofophy, 
in  my  prefencc,  on  one  wing  of  this  delicate 
balance,  and  it  receded  from  the  light ;  thrown 
on  the  other  wing,  it  approached  towards  the 
light,  and  this  repeatedly;  fo  that  no  fenfiblc 
impulfe  could  be  obferved,  but  what  might  welj 
be  afcribed  to  the  afcent  of  heated  air. 

Whence  it  is  reafonabje  to  conclude,  that  the 
Tight  of  the  day  muft  be  much  too  weak  in  its 
dilute  ftate  to  make  any  mechanical  impreffion  on 
fo  tenacious  a  fubftaince  as  the  retina  of  the  eye.— 
Add  to  this,  that  as  the  retina  is  nearly  tranfparent, 
it  could  therefore  make  lefs  reliftance  to  the  me- 
chanical impulfe  of  light ;  which,  according  to 
the  obfcrvation3   related  by.  Mr.  Melvil  in  the 
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Edinburgh  Literary  Effays,-  only  communicates 
heat,  and  Ihould  therefore  only  communicate 
-  momentum,  where  it  is  obflrufted,  refledled,  or 
refracted. — From  whentce  alfo  may  be  collected 
the  final  caufe  of  this  degree  of  tranfparency  of  the 
retina,  viz.  left  by  the  rfocus  of  ftronger  lights, 
heat  and  pain  fliould  have  been  produced  in  the 
retina,  inftead  of  that  ftimulus  which  excites  it 
into  animal  motion. 

2.  On  looking  long  on  an  area  of  fcarlct  filk  of 
about  an  inch  in  diametei^  laid  on  white  p^per,  as  in 
Plate  I.  the  fcarlet  colour  becomes  fainter,  till  at 
length  it  entirely  vanifhes, ,  though  the  eye  is  kept 
uniformly  and  fleadily  upon  it.  Now  if  the  change 
or  motion  of  the  retina  was  a  mechanical  impref- 
fion,  or  a  chemical  tinge  of  coloured  light,  the 
perception  would  every  minute  become  flronger 
and  ftronger, — whereas  in  this  experiment  it  be- 
comes everj^  inftant  weaker  and  weaker.  The  fame 
circumftance  obtains  in  the  continued  application 
of  found,  or  of  fapid  bodies,  or  of  odorous  ones,  or 
of  tangible  ones,  to  their  adapted  organs  of  fenfe. 

Thus  when  a  circular  C9in,  as  a  ftiilling,  is 
prcfled  on  the  palm  of  the  hand,  the  fenfc  of 
touch  is  mechanically  comprcfled ;  but  it  is  the 
ftimulus  of  this  preffure  that  excites  the  organ  .of 
touch  into  animal  adlion,  which  conftitutes  the 
perception  of  hardnefs  and  of  figure :  for  in  fome 
minutes  the  perception  ceafcs,  though  the  mecha- 
nical preflurc  of  the  objed  remains* 
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3.  Make  with  ink  on  white  paper  a  very  black 
fpot  about  half  an  inch  in  diaraeter,  with  a  tail 
about  an  inch  in  lengtli,  fo  as  to  r^femble  a  tad- 
pole, as  in  Plate  II.;  look  fteadfaftly  for  a  minute 
on  the  centre  of  this  fpot,  and,  on  moving  the  eye  a 
little,  the  figure  of  the  tadpole  will  be  feen  on  the 
white  part  of  the.paper;  which  figure  of  the  tadpole 
will  appear  more  liiminous  than  the  other  part 
of  the  white  paper ;  which  can  only  be  explained  by 
fuppofing  that  part  of  the  retina,  on  which  thq 
tadpole  was  delineatejL^i^, .  have  become  more 
fenfible  to  light  than  tl^^ft^^r  parts  of  it,  which 
were  expofed  to  the  w^fe^aper;  and  not  from 
any  idea  of  mechanical  ^ifflpreflion  or  chemical 
combination  of  light  with  ™e  retina. 

4.  When  any  one  tpm»round  rapidly,  till  he 
becomes  dizzy,  and  falls  ^pon  the  ground,  the 
fpe6h-a  of  the  ambient  objects  continue  to  prefent 
thcmfclves  in  rotation,  and  he  feems  to  behold  the 
objedls  ftili  in  motion.  Now  if  thefe  fpedlra  were 
impreffions  on  a  paffive  organ,  they  either  muft 
continue  as  they  were  received  laft,  or  not  con- 
tinue  at  all. 

5.  Place  a  piece  of  red  filk  about  an  inch  in 
diameter  on  a  Iheet  of  white  paper  in  a  ftrong 
light,  as  in  Plate  L ;  look  lleadily  upon  it  from 
the  diftance  of  about  half  a  yard  for  a  minute; 
then  clofing  your  eye-lids,  cover  them  with  your 
hands  and  handkerchief,  and  a  green  fpedlrum 
will  be  feen  in  your  eyes  refembling  in  form  the 
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piece  of  red  filk.  After  fome  fcconds  of  time  the 
fpe(5trum  will  difappcar,  and  in  a  few  more  feconds 
will  reappear;  and  thus  alternately  three  or  four 
times,  if  the  experiment  be  well  made,  till  at 
length  it  vanifhes  entirely. 

'6.  Place  on  a  Iheet  of  white  paper  a  circular 
pieoeof  blue  filk,  about  four  inches  in  diameter, 
in  the  funfhine ;  cover  tKe  centre  of  this  with  a  cir- 
cular piece  of  3^11ow  filk,  about  three  inches  in 
diameter;  and  the  centre  of  the  yellow  filk  with  a 
circle  of  pink  filk,  about  two  inches  in  diameter; 
and  the  centre  of  the  pink  filk  with  a  circle  of 
green  filk,  about  one  inch  in  diameter ;  and  the 
centre  of  this  with  a  cirde  of  indigo,  about  half 
an  inch  in  diameter ;  ma^e  a  fmall  fpeck  with 
ink  in  the  very  centre  of  the  whole,  as  in  Plate 
TIL  look  fl:eadily  for  a  minute  on  this  central 
fpot,  and  then  clofing  your  eyes,  and  applying 
your  hand  at  about  an  inch  di fiance  before 
them,  fo  as  to  prevent  too  much  or  too  little  light 
from  pafl[ing  through  the  eye-lids,  and  you  will 
fee  the  moft  beautifiil  circles  of  colours  that  ima- 
gination can  conceive ;  which  are  moft  refembled 
by  the  colours  occafioned  by  pouring  a  drop  or, 
two  of  oil  on  a  fiill  lake  in  a  bright  day.  But 
thefe  circular  irifes  of  colours  are  not*  only  diffei;^ 
ent  from  the  colours  of  the  filks  above  mentioned, 
but  are  at  the  fame  time  perpeTually  changing  as 
JoHjg  as  tliey  cxift,  .  ^       ^ 
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From  all  thefe  experiments  it  appeal's,  that  thefe 
fpedlra  in  the  eye  are  not  owfng  to  the  mechanical 
impuH'e  of  light  imprefled  on  the  retina ;  nor  to 
its  chemical  combination  with  that  organ ;  nor  to 
the  abforption  and  emilBion  of  light,  as  is  fuppofed, 
perhaps  erroneoufly,  to  take  place  in  calcined 
fliells  and  other  phofphorefcent  bodies,  after  hav- 
ing been  expofed  to  the  light :  for  in  all  thefe  cafes 
the  fpedtra  in  the  eye  fhould  either  remain  of  the 
fame  colour,  or  gradually  decay,  when  the  obje6t 
is  withdrawn ;  and  neither  their  evanefcence  during 
the  prefence  of  the  obje6l,  as  in  the  fecond  expe- 
riment, nor  their  change  from  dark  to  luminous, 
as  in  the  third  experiment,  nor  their  rotation^  as 
in  the  fourth  experiment,  nor  the  alternate  pre- 
fence and  evanefcence  of  them,  as  in  the  fifth  ex- 
periment, nor  the  perpetual  change  of  colours  of 
them,  as  in  the  laft  experiment,  could  exift. 

IV.  The  fubfequent  articles  Ihew,  that  thefe 
animal  motions  or  configurations  of  our  organs  of 
fenfe  conftitute  our  ideas. 

1.  If  any  one  in  the  dark  prefles  the  ball  of  his 
eye,  by  applying  his  finger  to  the  external  corner 
of  it,  a  luminous  appearance  is  obferved ;  and  by 
a  Tmart  ftroke  on  the  eye  great  flaflies  of  fire  are 
perceived.  (Newton's  Optics.)  So  when  the  ar- 
teries, that  are  near  the  auditory  nerve,  make 
ftronger  pulfations  than  ufual,  as  in  fome  fevers, 
an  undulating  found  is  excited  in  the  ears.  Hence 
it  is  not  the  prefence  of  the  light  and  found,  but  the 
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motions  of  the  organ,  that  are  immediately  necef- 
fary  to  coqftitute  the  perception  or  idea  of  light 
and  found. 

2.  During  the  time  of  flecp,  or  in  delirium,  the 
ideas  of  imagination  ait  miftakcn  for  the  percep- 
tions of  external  obje(  is;  whence  it  appears,  that 
thele  ideas  of  imagination  are  no  other  than  a  rei* 
tcration  of  thofe  motions  of  the  organs  of  fenfe, 
which  were  originally  excited  by  tlie  ilimiilus  of 
external  objc(Sts :  and  in  our  waking  hours  the 
limple  ideas,  that  we  call  up  by  recollection  or  by 
imagination,  as  the  colour  of  red,  or  tlie  fmell  of 
a  rofe,  are  exact  rcfemblances  of  the  fame  fimplc 
ideas  from  perception ;  and  in  confequence  muft 
be  a  repetition  of  thofe  very  motions. . 

3.  The  difagrceable  fttnfation  called  the  tooth- 
edge  is  originally  excited  by  the  painful  jarring  of 
the  teeth  in  biting  the  edge  of  the  glafs,  or  porcelain 
cup,  in  which  our  food  was  given  us  in  our  in- 
fancy, as  is  further  explained  in  the  Sc(?tion  XVI, 
10,  on  Infiincft. — ^This  difagrceable  fcnfation  is  af- 
terwards excited  not  only  by  a  repetition  of  the 
found,  that  was  tlicn  produced,  but  by  imagina- 
tion alone,  as  I  have  myfelf  frequently  experi- 
enced ;  in  this  cafe  the  idea  of  biting  a  china  cup, 
when  I  imagine  it  very  diflindtly,  or  when  I  fee 
another  perfon  bite  a  cup  or  glafs,  excites  an  ac- 
tual pain  in  the  nerves  of  ray  teeth.  So  tliat  this 
idea  and  pain  feem  to  be  nothing  more  than  the 
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reiterated  motions  of  thofe  nerves,  that  were  for- 
merly fo  difagreeably  affedled. 

Other  ideas  that  are  excited  by  imagination  or 
recoUeftion  in  many  inflances  *  produce  fimilar 
effedls  on  the  conftitution,  as  our  perceptions  ha4 
formerly  produced,  and  are  therefore  undoubtedly 
a  repetition  of  the  fame  motions.  A  llory  which 
the  celebrated  Baron  Van  Swieten  relates  of  him- 
felf  is  to  this  purpofe.  He  was  prefent  when  the 
putrid  carcafe  of  a  dead  dog  exploded  with  prodi- 
gious flench;  and  fome  years  afterwards,  acciden- 
tally riding  along  the  fame  road,  he  was  thrown 
into  the  fame  licknefs  and  vomiting  by  the  idea 
of  the  flench,  as  he  had  before  experienced  from 
the  perception  of  it. 

4.  Where  the  organ  of  fepfe  is  totally  deftroyed, 
thi6  ideas  which  where  received  by  that  organ  feem 
to  perilh  along  with  it,  as  well  as  the  power  of 
perception.  Of  this  a  fatisfadory  inftance  has 
fallen  under  my  obfervation.  A  gentleman  about 
fixty  years  of  age  had  been  totally  deaf  for  near 
thirty  years :  he  appeared  to  be  a  man  of  good 
underilanding,  and  amttfed  himfelf  with  reading, 
and  by  converling  either  by  the  ufe  of  the  pen,  or 
by  ligns  made  with  his  fingers,  to  reprefent  letters* 
I  obferved  that  he  had  fo  far  forgot  the  pronuncia- 
tion of  the  language,  that  when  he  attempted  to 
fpeak,  none  of  his  words  had  diftindl  articulation, 
Aough  his  relations  could  fometimes  underftand 
his  meaning.  But,  which  is  much  to  the  pointy 
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he  aflurcd  me,  that  in  his  dreams  he  always  ima- 
gined that  people  converfed  with  him  by  figns  or 
writing,  and  never  that  he  heard  any  one  fpeak  to 
him.  From  hence  it  appears,  that  with  the  per- 
ceptioris  of  founds  he  has  alfo  loll:  the  ideas  of 
them ;  though  the  organs  of  fpecch  Hill  retain 
fomewhat  of  their  ufual  habits  of  articulation. 

This  obfervation  may  throw  fome  light  on  the 
medical  treatment  of  deaf  people ;  as  it  may  be 
learnt  from  their  dreams  whether  the  auditory 
nerve  be  paralytic,  or  their  deafnefs  be  owing  to 
fome  defeat  of  the  external  organ. 

It  rarely  happens  that  the  immediate  organ  of 
vifion  is  pcrfcdlly  deftroyed.  The  moft  frequent 
caufes  of  blindnefs  are  occafioned  by  defeAs  of  the 
external  organ,  as  in  catara6ls  and  obftifcations  of 
the  cornea.  But  I  have  had  the  opportunity  of 
converfing  with  two  men,  who  had  been  fome  years 
blind ;  one  of  them  had  a  complete  gutta  ferena, 
and  the  other  had  loft  the  whole  fubftance  of  his 
eyes.  They  both  told  me  that  they  did  not  re- 
member 10  have  ever  dreamt  of  vilible  obje6ts, 
lincc  the  total  iofs  of  their  fight. 

V.  .Another  method  of  difcovering  that  our 
ideas  are  animal  motions  of  the  organs  of  fenfe,  is 
from  confidering  the  great  analogy  they  bear  to 
the  motions  of  the  larger  mufcles  of  the  body. 
In  the  following  articles  it  will  appear  that  they 
are  originally  excited  into  a6tion  by  the  irritation 
of  external  objedls  like  our  mufcles  5  arc  aflfoci^ted 

tocjcther 


Digitized  by 


Google 


Sect. III.  5.  i.         THE  RETINA.  29 

together  like  our  mufcular  motions;  aA  in  iimilar 
time  with  them ;  are  fatigued  by  continued  exer- 
tion like  them;  and  that  the  organs  of  fenfe  are 
fubjecSt  to  inflammation,  numbnefs,  palfy,  con- 
vulfion,  and  the  defeds  of  old  age,  in  the  fame 
manner  as  the  mufcular  fibres. 

1.  All  our  perceptions  or  ideas  of  external  ob- 
jedls  are  univerfally  allowed  to  have  been  origin- 
ally excited  by  the  ftimulus  of  thofe  external  ob- 
jedls ;  and  it  will  be  Ihewn  in  a  fucceeding  fedlion, 
that  it  is  probable  that  all  our  mufcular  motions,  as 
well  thofe  that  are  become  voluntary  as  thofe  of 
the  heart  and  glandular  fyftem,  were  originally  in 
like  manner  excited  by  tlie  ftimulus  of  fomething 
external  to  the  organ  of  motion. 

2.  Our  ideas  are  alfo  affociated  together  after 
their  produftion  precifely  in  the  fame  manner  as 
our  mufcular  motions;  which  will  likewife  be 
fully  explained  in  the  fucceeding  feftion. 

3.  The  time  taken  up  in  performing  an  idea  is 
likewife  much  the  lame  as  that  taken  up  in  per- 
forming a  mufcular  motion.  A  mufician  can 
prefs  the  keys  of  an  harpfichord  with  his  fing^s  in 
the  order  of  a  tune  he  has  been  accuftomed  to  play, 
in  as  little  time  as  he  can  run  over  thofe  notes  in 
his  mind.  So  we  many  times  in  an  hour  cover  our 
eye-balls  with  our  eye-lids  without  perceiving  that 
we  are  in  the  dark;  hence  the  perception  or  idea 
of  light  is  not  changed  for  that  of  darkncfs'  in  fo 
fpaaU  a  time  as  the  twinkling  of  an  eye;  fo  that  in 
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this  cafe  the  mufcular  motion  of  the  cye-Iid  is 
performed  quicker  than  tlie  perception  of  light 
can  be  changed  for  that  of  darknefs. — So  if  a  fire- 
Hick  be  whirled  round  in  the  dark,  a  luminous 
circle  appears  to  the  obferver;  if  it  be  whirled 
fomewhat  flower,  this  circle  becomes  interrupted 
in  otie  part ;  and  then  the  time  taken  up  in  fuch 
a  revolution  of  the  flick  is  the  fame  that  the  ob- 
ferver ufesi  in  changing  his  ideas :  thus  the  ioKi^og- 
xi«v  €yx^g  of  Homer,  the  long  Ihadow  of  the  flying 
javelin,  is  elegantly  deflgned  to  give  us  an  idea  of 
its  velocity,  and  not  of  its  length. 

4.  The  fatigue  that  follows  a  continued  atten- 
tion of  the  mind  to  one  objc6t  is  relieved  by 
changing  the  fubjeft  of  our  thoughts ;  as  the  con- 
tinued movement  of  one  limb  is  relieved  by  mov- 
ing another  in  its  ftead.  Whereas  a  due  exercife 
of  the  faculties  of  the  mind  ftrengthens  and  im- 
proves thofe  faculties,  whether  of  imagination  or 
rccolle6tion  ;  as  the  exercife  of  our  limbs  in  danc- 
ing or  fencing  increafcs  the  flrcngth  and  agility  of 
the  mufcles  thus  employed. 

5.  If  the  mufcles  of  any  limb  are  inflamed, 
they  do  not  move  without  pain;  fo  when  the 
retina  is  inflamed,  its  motions  alfo  are  painful. 
Hence  light  is  as  intolerable  in  this  kind  of  oph- 
thalmia, as  prcfTure  is  to  the  finger  in  the  parony- 
chia. In  this  difeafe  the  patients  frequently  dream 
of  having  their  eyes  painfially  dazzled ;  hence  the 
idea  of  l!rong  light  is  painful  as  well  as  the  rea- 
lity. 
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lity.  Tht  firft  of  thefe  fa6ls  evinces  that  our  per- 
ceptions are  motions  of  the  organs  of  lenfe  ;  and 
the  latter,  that  our  imaginations  arc  alfo  motions 
of  the  fame  organs. 

6.  The  organs  of  fenfe,  like  the  moving  muf- 
cles,  are  liable  to  become  benumbed,  or  Icfs  fen- 
lible,  from  comprcffion.  Thus,  if  any  peribn  on 
a  light  day  looks  on  a  white  wall,  he  may  per- 
ceive the  ramifications  of  the  optic  artery,  t:t 
every  pulfation  of  it,  reprefented  by  darker  bran- 
ches on  the  white  wall;  which  is  evidently  owing 
to  its  compreffing  the  retina  during  the  diafbolc 
of  the  artery.     Sauvages  Nofolog. 

7.  The  organs  o(kn(G  and  the  moving  mufcles 
are  alike  liable  to  be  afFe6ted  with  palfy,  as  in  the 
gutta  ferena,  and  in  fome  cafes  of  deafnefs;  and 
one  fide  of  the  face  has  fomctimes  loft  its  power 
of  fenfation,  but  rctiined  its  power  of  motion  ; 
other  parts  of  ihe  body  have  loft  tluir  motions, 
but  retained  their  fenfation,  as  in  the  common 
hemiplegia;  and  in  other  inftanccs  both  thcfc 
powers  have  pcrifhed  together. 

8.  In  fome  convulfive  difeafes  a  delirium  or 
infanity  fupervenes,  and  the  convulfions  ceafe; 
and  converfcly  the  convulfions  fhall  fupervene, 
and  the  delirium  ceafe.  Of  this  I  have  been  a 
witnefs  many  times  in  a  day  in  the  paroxyfnis  of 
violent  epilepfies;  which  evinces  that  one  kind  of 
delirium  is  a  convulfion  of  the  organs  of  lenfe,  and 
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that  our  ideas  are  the  motions  of  thefe  organs  i  the 
fubfequent  cafes  will  illuftrate  this  obfervation. 

Mifs  G ,  a  fair  young  lady,  wkh  light  eyes 

and  hair,  was  feized  with  moft  violent  convulfions 
of  her  limbs,  with  outrageous  hiccough,  and  moft 
vehement  efforts  to  vomit :  after  near  an  hour  was 
elapfed  this  tragedy  ceafed,  and  a  calm  talkative 
delirium  fupervened  for  about  another  hour ;  and 
thefe  reUeved  each  other  at  intervals  during  the 
greateft  part  of  three  or  four  days.  After  having 
carefully  confidered  this  difeafe,  I  thought  the 
convulfions  of  her  ideas  lefs  dangerous  than  thofc 
of  her  mufcles ;  and  having  in  vain  attempted  to 
make  a^iy  opiate  continue  in  her  flomach^  an 
ounce  of  laudanum  was  rubbed  along  the  fpine  of 
her  back,  and  a  dram  of  it  was  ufcd  as  an  enema ; 
by  this  medicine  a  kind  of  drunken  delirium  was 
continued  many  hours ;  and  when  it  ceafed  the 
convulfions  did  not  return ;  and  the  lady  continued 
well  many  years,  except  fomc  /lighter  relapfes, 
which  were  relieved  in  the  fame  manner. 

Mifs  H 5  an  accomplifhed  young  lady,  with 

light  eyes  and  hair,  was  feized  with  convulfions 
of  her  limbs,  with  hiccough,  and  efforts  to  vomit, 
more  violent  than  words  can  exprefs ;  thefe  con- 
tinued near  an  hour,  and  were  fucceeded  with  a 
cataleptic  fpafm  of  one  arm,  with  the  hand  applied 
to  her  head  ;  and  after  about  twenty  minutes  tliefe 
fpafms  ceafed,  and  a  talkative  reverie  fupervened 
for  near  an  other  hour,  from  which  no  violence, 
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^hich  it  was  proper  to  ufe>  cotlld  awaken  hen 
Thefe  periods  of  convulfions,  firft  of  the  mufcl^s, 
and  then  of  the  ideas^  returned  twice  a  day  tot 
fcveral  weeks;  and  were  at  length  removed  by 
great  dofes  of  opium^  afler  a  great  variety  of  other 
medicines  and  applications  had  been  in  Tain  ex^ 
perienced.  This  lady  was  fubje<ft  to  frequent  re- 
l^pfes,  once  or  twice  a  year  for  many  years,  and 
was  as  frequentiy  relieved  by  the  fame  method. 

Mifs  W ^,  an  elegant  young  lady,  with  black 

eyes  and  hair,  had  fometimes  a  violent  pain  of  her 
fide,  at  other-  times  a  moft  '  painful  ftrangur)'^ 
which  were  every  day  facce^ied  by  delirium ; 
which  gave  a  temporary  relief  to  the  painful 
ipafms.  After  the  vain  exhibition  of  variety  of 
medicines  and  applicaticns  by  diiFefent  phyficians, 
for  more  than  a  twelvemonth,  (he. was  diredted  to* 
take  fome  dofes  of  opium,  which  were  gradually 
increaied,  by  which  a  drunken  delirium  was  kept 
up  for  a  day  or  two,  and  the  pains  prevented  from 
returning.  A  fle(h  dieti  with  a  little  wine  or  becr» 
iniiead  of  the  low  regimen  ihe  had  previouHy 
ufed,  in  a  few  weeks  completely  eftablilhed  her 
health;  which,  except  a  few  relapfes,  has  con- 
tinued for  many  years. 

9.  Laftly,  as  we  advance  in  life  all  the  parts  of 
the  body  become  more  rigid,  are  rendered  lefs 
fufccptible  of  new  habits  of  motion,  though  they 
retain  ihofe  that  were  befixt?  eAaWilhed.  This  ia 
fenfibly  obferved  by  thofe  who  ^pply  themfelves 
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late  ill  life  to  mufic,  fencing,  or  any  of  the  me- 
chanic arts.  In  the  fame  manner  many  elderly 
people  retain  the  ideas  they  had  learned  early  in 
life,  but  find  great  difficulty  in  acquiring  new- 
trains  of  mcmoiy;  infomueh  that  in  extreme  old 
age  we  frequently  fee  a  forgetftilnefs  of  the  bufinefs 
of  yeftcrday,  and  at  the  fame  time  a  circumftantiat 
rcracmbranee  of  the  ainufemcnts  of  their  youth  ; 
till  at  length  the  ideas  of  recolle6tion:  and  adlivity 
of  tlie  body  gradually  ceafe  together, — ^fuch  is  the 
condition  of  humanity  ! — ^and  nothing  remain* 
but  the  vital  luotions  and  fenfatioas. 

yi.  1.  Inoppofition  tothisdoftrineof  the  pro* 
duAion  of  our  ideaSy  it  may  be  alked^  if  fome  of 
our  ideas,  like  other  animal  motions,  arevoluntor}-, 
why  can  we  not  invent  new  ones,  that  have  not 
been  received  by  perception  I  The  anfwer  will  be 
better  undeEftood  after  having  perufed  the  fue^ 
ceeding  fecStion,  wliere  it  wiU  be  explained,  that 
the  mufcular  motions  likewife  are' originally  ex* 
cited  by  the  ftimulus  of  bodies  external  to  the 
moving  organ;  and  that  the  will  has  only  the 
power  of  repeating  tlie  motions  thus  excited. 

2.  Another  obje6tor  may  afk.  Can  the  motion 
of  an  organ  of  fenfe  refemble  an  odour  pr  a  colour  ? 
To  which  I  can  only  anfwer,  that  il  has  not  been 
demonflrated  that  any  of  our  ideas  refemble  the 
obje<fts  that  excite  them;  it  has  generally  beeh 
believed  that  they  do  not ;  but  this  Ihall  be  dif- 
cufletfat  large  in  St&.  XIY. 

3.  There 
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3.  There  is  another  objedion  that  at  firft  view- 
would  feem  lefs  eafy  to  furmount.  After  the 
amputation  of  a  foot  or  a  finger,  it  has  frequently 
happened,  that  an  injury  being  offered  to  the 
jftufnp  of  the  amputated  limb,  whether  from  cold 
air,  too  great  preffure,  or  other  accidents,  the 
patient  has  complained  of  a  fenfation  of  pain  in 
the  foot  or  finger,  that  was  cut  off.  Does  not 
this  evince  that  all  our  ideas  are  excited  in  the 
brain,  and  not  in  the  organs  of  fcnfe?  This  ob- 
jection is  anfwered,  by  obferving  that  our  idcaa 
of  the  fhape,  place,  and  folidity  of  our  limbs,  arc 
acquired  by  our  organs  of  touch  and  of  fight, 
which  are  fituated  in  our  fingers  and  eyes,  and 
not  by  any  fenfations  in  the  limb  itfelf. 

In  this  cafe  tlie  pain  or  fenfation,  which  for* 
merly  has  arifen  in  the  foot  or  toes,  and  been 
propagated  along  the  nerves  to  the  central  part  of 
the  fenforium,  tvas  at  the  fame  time  accompanied 
with  a  vifible  idea  of  the  fliape  and  place,  and 
with  a  tangible  idea  of  the  folidity  of  the  affeded 
limb:  now  when  tliefe  nerves  arc  afterwards 
afiedlcd  by  any  injury  done  to  the  remaining 
ihimp  with  a  fimilar  degree  or  kind  of  pain,  the 
ideas  of  the  fliape,  place,  or  folidity  of  the  loft 
limb,  return  by  aflbciation  ;  as  thcfe  ideas  belong 
to  t^e  organs  of  fight  and  touch,  on  which  they 
were  firft  excited. 

4.  If  you  wonder  what  organs  of  fenfe  can  be 
excited  into  motion,  when  you  call  up  the  fdeas 
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of  wifdom  or  benevolence,  which  Mr.  Locke  has 
termed  abftnufted  ideas ;  I  alk  you  by  what  organs 
of  fenfc  you  firft  became  acquainted  with  thefe 
ideas  ?  And  the  anfwer  will  be  reciprocal ;  for  it 
is  certam  that  all  our  ideas  were  originally  ac« 
quired  by  our  organs  of  fenfc;  for  whatever  ex- 
cites our  perception  muft  be  external  to  the  organ 
that  perceives  it,  and  we  have  no  other  inlets  to 
knowledge  but  by  our  perceptions:  as  wil  br 
further  explained  in  Sedion  XIV.  and  XV,  on 
the  Productions  and  Clafles  of  Ideas. 

VII.  If  our  recolle<5lion  or  imagination  be  not 
a  repetition  of  animal  movements,  I  alk,  in  my 
turn.  What  is  it  ?  You  tell  mc  it  confifts  of  ima- 
ges or  pi(5turcs  of  things.  Where  is  this  exten- 
sive omvas  hung  up  ?  or  where  are  the  numerous 
rc^ccptacles  in  which  thofe  are  depofited  ?  or  to^ 
what  t\fe  in  the  animal  fyftem  have  they  any  fi- 
militude  ? 

That  plealing  pidlurc  of  objc6ls,reprcfiaited  ii> 
miniature  on  the  retina  of  the  eye,  feems  to  have 
given  rife  to  this  illufive  oratory !  It  was  foi^ot 
that  Ais  reprefentation  belongs  father  to  the  laws- 
of  light,  than  to  thofe  of  life;  and  may  with 
•qual  elegance  be  feen  in  the  camera  obfcura  as- 
in  the  eye;  and  that  the  pi(Rure  vaniflies  for  ever> 
when  the  obgeA  is  withdrawn* 
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SECT,      IV. 

i:.AWS    OF    AKIMAL    CAUSATION. 

I.  The  fibres,  which  conftitute  the  mufcles 
and  organs  of  fenfe,  poflefs  a  power  of  contrac- 
tion. The  circumftances  attending  the  exertion 
of  this  powar  of  contraction  conftitute  the 
laws  of  animal  motion,  as  the  circumftances  at- 
tending the  exertion  of  the  power  of  attrac- 
tion conftitute  the  laws  of  motion  of  inanimate 
matter. 

II.  The  fpirit  of  animation  is  the  immediate 
caufe  of  the  contra<ftion  of  animal  fibres,  it  rc- 
iides  in  the  brain  and  nerves,  and  is  liable  to 
general  or  partial  diminution  or  accumulation. 

III.  The  ftimulus  of  bodies  external  to  the 
moving  organ  is  the  remote  caufe  of  the  original 
contra6lions  of  animal  fibres. 

IV.  A  certain  quantity  of  ftimulus  produces  ir- 
ritation, which  is  an  exertion  of  the  fpirit  of  ani- 
mation exciting  the  fibres  into  contraction. 

V.  A  certain  quantity  of  contraction  of  animal 
fibres,  if  it  be  perceived  at  all,  produces  pleafure ; 
a  greater  or  lefs  quantity  of  contraction,  if  it  be 
perceived  at  all,  produces  pain ;  thefc  conftitute 
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VI.  A  certain  quantity  of  fenfation  produces 
defir6  or  averfion ;  thefe  conftitute  volition. 

VII.  All  animal  motions  which  have  occuorred 
at  the  fame  time,  or 'in  immediate  fucceflion,  be- 
come fo  connected,  that  when  one  of  them  is 
reproduced,  the  other  has  a  tendency  to  accom- 
pany or  fucceed  it.  When  fibrous  contradions 
fucceed  or  accompany  other  fibrous  contraAions^^ 
the  connexion  is  termed  aflbciation;  when  fi-r 
brous  contradlions  fucceed  fenforial  motions,  the 
connexion  is  termed  caufation ;  when  fibrous  and 
fenforial  motions  reciprocally  introduce  each 
other,  it  is  termed  catenation  of  animal  motions. 
All  thcfe  connexions  are  faid  to  be  produced  tiy 
habit,  that  is,  by  frequent  repetition.  Thcfe  laws 
of  animal  caufation  will  be  e\inced  by  numerous 
fa6ts,  which  occur  in  our  daily  exertions;  and 
will  afterwards  be  employed  to  explain  the  mpre 
recondite  phaenomena  of  the  produdion,  giowth^ 
difcafcs,  and  decay  of  the  animal  fyftem. 
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SECT.     V.  ^ 

OP  THE  POUR  FACULTIES  OR  MOTIONS  OP  THE 
SENSORIUM. 

I.  Four  Jenforial  powers,  a.  Irritation^  fenfatkfty  volition^ 
ajfocldtlon  defined.  3.  Senforial  motions  di/iingui/hedfrom 
Jibrous  moti^^ 

1.  The  fpirit  of  animation  has  four  different 
modes  of  a6liQn,  or  in  other  words  the  animal 
fenforium  poffefles  four  different  faculties,  which 
iare  occafionally  exerted,  and  caufe  all  the  con- 
tradions  of  the  fibrous  parts  of  the  body.  Thefe 
are  the  faculty  of  caufing  fibrous  contractions  in 
confequence  of  the  irritations  excited  by  external 
bodies,  in  confequence  of  the  fcnfations  of  plea- 
fure  or  pain,  in  confequence  of  volition,  and  in 
confequence  pf  the  aflbciations  of  fibrous  con- 
tractions with  other  fibrous  cor^traClions,  which 
precede  or  accompany  theni. 

Thefe  four  fj^cultics  of  the  fenforium  during 
their  inactive  ftate  are  termed  irritability,  fenfibi- 
Jity,  voluntarity,  and  aflbciability ;  in  their  aCtive 
jftate  they  are  termed  as  above,  irritation,  fenfa- 
tioij,  volition,  affociation. 

a.  Irritation  is  an  exertion  or  change  of 
fome  extreme  part  of  the  fenforium  refiding  in 
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the  mufclcs  or  organs  of  fenfe,  in  confequence  of 
the  appulfes  of  external  bodies* 

Sensation  is  an  exertion  or  change  of  the 
central  parts  of  the  fenforium,  or  of  the  whole  of 
it;  beginning  at  forae  of  tliofe  extreme  parts  of  it, 
which  refide  in  the  mufcles  or  organs  of  fenfe. 

Volition  is  an  exertion  or  qhange  of  the  cen^ 
tral  parts  of  the  fenforium,  or  of  the  whole  of  it, 
terminating  in  fomc  of  thofe  extreme  parts  of  it, 
which  refide  in  the  mufcles  or  organs  of  fenfe. 

Association  is  an  exertion  or  change  of  fome 
extreme  part  of  the  fenforium  refiding  in  the 
mufcles  or  organs  of  fenfe,  in  confequence  of 
fome  antecedent  or  attendant  fibrous  contrac- 
tions. 

3.  Thefc  four  faculties  of  the  animal  fenforiun) 
may  at  the  time  of  their  exertions  be  termed  mo- 
tions without  impropriety  of  language ;  for  we 
cannot  pafe  from  a  ftate  of  infenfibility  or  inaAion 
to  a  ftate  of  fenfibility  or  of  exertion  without 
fome  change  of  the  fenforium,  and  every  change 
includes  motion.  We  fhall  therefore  fometimes 
term  the  above  defcribed  (acuities /ert/orial  motions 
.  to  diflinguifh  thorn  from  fibrous  motions ;  which 
latter  expreflion  includes  the  motions  of  the  muf-^ 
cles  and  organs  of  fenfe. 

The  adlive  motions  of  the  fibres,  whether  thofe 
of  the  mufclcs  or  organs  of  fenfe,  arc  probably 
Jimple  contradlions;  the  fibres  being  again  elon^ 
gated  by  antagoniil  mufcles,  by  circulating  fluids, 
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or  fometimes  by  elaftic  ligaments,  as  in  the  necks 
of  quadrupeds.  The  fenforial  motions,  which 
conftitute  the  fenfations  of  pleafure  or  pain,  and 
which  conftituti  volition,  and  which  caufe  the 
fibrous  contractions  in  confequence  of  irritation 
or  of  affociation,  are  not  here  fuppofed  to  be 
flu&uatians  or  reAuChiations  of  the  fpirit  of  ani* 
mation;  nor  are  they  fuppofed  to  be  vibrations 
or  revibrations,  nor  condenfations  or  equilibra^ 
tions  of  it ;  but  to  bis  changes  or  motiom  of  it 
poDuliur  tP  Ix^ 
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SECT.    VI. 

OF  THE  FQUR  CXASSBS  OP  FIBROUS  MOTIONS. 

J.  Origin  of  fibrous  eontra^igns.  II.  Diftribution  of  them 
into  four  claffis^  irritative  motions^  fenfitive  motions  ^  volun* 
iary  motions ^  and  affociate  motions^  defintd. 

I.  All  the  fibrous  contra6lions  of  animal 
bodies  originate  from  the  fenforium,  arid  refolve 
themfclves  into  four  defies,  correfpondent  with 
the  four  powers  or  ifiotions  of  thie  fenforium 
above  defcribed>  and  from  which  they  have  their 
caufation. 

1.  Thefe  fibrous  contraAions  were  ofiginally 
caufed  by  the  irritations  excited  by  obje<5ls,  which 
are  external  to  the  moving  organ.  As  the  pulfa- 
tions  of  the  heart  are  owing  to  the  irritations 
excited  by  the  ftimujus  of  thp  bipod ;  and  tlie 
ideas  of  perception  are  owing  to  the  irritations 
excited  by  external  bodies. 

2.  But  as  painful  or  pleafurable  fcnfations  fre- 
quently accompanied  thofe  irritations,  by  habit 
thefe  fibrous  contradlioiis  became  caufeable  by 
the  fcnfations,  and  the  irritations  ceafed  to  be  ne- 
ccflkry  to  their  produAion.    As  the  fecretion  of 
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tears  in  grief  is  caufed  by  the  fen&tion  of  pain ; 
and  the  ideas  of  imagination,  as  in  dreams  or  de- 
lirium, are  excited  by  the  pleafure  or  pain,  with 
which  they  were  formerly  accompanied. 

3.  But  as  the  efforts  of  the  will  frequently  ac- 
companied thefe  painful  or  pleafurable  fenfations, 
by  habit  the  fibrous  contra6lions  became  caufable 
by  volition ;  and  both  the  irritations  and  fenfe- 
tions  ceafed  to  be  neceflary  to  their  produ<5lion. 
As  the  deliberate  Ibcomotions  of  the  body,  and 
the  ideas  of  recolledlion,  as  when  we  will  to  re- 
peat the  alphabet  backwards. 

4.  But  as  many  of  thefe  fibrous  contra£lions 
fi:^qucntly  accompanied  other  fibrous  contrac- 
tions, by  habit  they  became  caufable  by  their  af- 
^ciations  with  them ;  and  the  irritations,  fenfa- 
tions,  and  volition,  ceafed  to  be  neceflary  to  their 
produiftion.  As  the  aftions  of  the  mufcles  of  the 
lower  limbs  in  fencing  are  aflbciated  with  thofe  of 
the  arms;  atid  the  ideas  of  fuggeftion  are  aflb- 
tiated  with  other  ideas,  which  precede  or  ac- 
company them ;  as  in  repeating  carelefsly  the  al- 
phabet in  its  ufual  order  after  having  began  it.  ' 

II.  We  Ihall  give  the  following  names  to  thefe 
four  clafles  of  fibrous  motions,  an4  fubjoin  tlieir 
definitions. 

1.  Irritative  motions. '  That  cxertion-or  change 
of  the  fenforium,  which  is  caufed  by  the  appulfes 
pf  external  bodies,  either  dmply  fubfides,  oris 
fuccceded  by  fenfetion,  or  it  produces  fibrous 
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motions;  it  is  termed  initation,  and  irritative 
motions  are  thofc  contractions  of  the  mufcular 
fibres,  or  of  the  organs  of  fenfe,  that  are  imme- 
diately confequent  to  this  exertion  or  change  of 
the  fenforium. 

2.  Senfitive  motions.  That  exertion  or  change 
of  the  fenforium,  which  conftitutes  plcafure  or 
pain,  cither  fimply  fubfides,  or  is  fucceeded  by 
volition,  or  it  produces  fibrous  motions;  it  is 
termed  fenfetion,  and  the  fenfitive  motions  are 
thoie  contractions  of  the  mufcular  fibres,  or  of 
the  organs  of  fenfe,  that  arc  immediately  confe- 
quent to  this  exertion  or  change  of  the  fenfo- 
rium. 

3.  Voluntary  motions.  That  exertion  or  change 
of  the  fenforium;  which  conftitutes  defire  or 
averfion,  either  fimply  fubfides,  or  is  fucceeded 
by  fibrous  motions ;  it  is  then  termed  volition, 
and  voluntary  motions  are  thofe  contractions  of 
the  muicular  fibres,  or  of  the  organs  of  fenfe,  that 
are  immediately  confequent  to  this  exertion  or 
change  of  the  fenforium, 

4.  Aflbciate  motions.  Thatexcrtion  or  change 
of  the  fenforium,  which  accompanies  fibrous  mo- 
tions, cither  fimply  fubfides,  or  is  fucceeded  by 
fenfation  or  volition,  or  it  produce^  other  fibrous 
motions ;  it  is  then  termed  aflbciation,  and  the  af- 
fociatc motions  are  thofe  contractions  of  themufcu^ 
lar  fibres,  or  of  the  organs  of  fenfe,  that  ane  imme- 
diately confcqxxent  to  this  exertion-or  change  of 
the  fenibrium. 
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SECT.    VII. 

op    IRRITATIVE   MOTIONS. 

L  I.  Some  mufcular  motions  are  excited  by  perpetual  irrita^ 
tions.  2.  Others  more/re^ntly  iy  Jenfations.  3.  Others 
hy  volition.  Cafe  of  involuntary  firetchings  in  paralytic 
Bmis.  4.  Somefenfual  motions  are  excited  by  perpetual  ir^^ 
ritations.  5.  Othersmore  frequently  by  fenfatim  or  volitien^ 
II.  I.  Mufcular  motions  excited  by  perpetual  irritations  OC'^ 
eafonally  become  obedient  to  fenfation  and  to  volition.  2. 
Jnd  the  fenfudl  motions.  III.  i.  Other  mufcular  motions 
are  officiated  with  the  irritative  ones.  2.  ^d  other  ideas 
with  irritative  ones.  Of  letters^  language^  hieroglyphics . 
Irritative  ideas  exifl  without  our  attention  to  them: 

I.  1.  Many  of  our  mufcular  motions  are  ex- 
cited by  perpetual  irritations,  as  thofe  of  the  heart 
and  arterial  f}^em  by  the  circumfluent  blood. 
Many  other  of  them  are  excited  by  intermitted 
irritations,  as  thofe  of  the  ftomach  and  bowels 
by  the  aliment  we  fwallow ;  of  the  bile-du<5ts  by 
the  bile;  of  the  kidneys,  pancreas,  and  many 
Other  glands,  by  the  peculiar  fluids  they  feparatc 
from  the  blood ;  and  thofe  of  the  la6leal  a:nd 
other  abforbent  veflTels  by  the  chyle,  lymph,  and 
iDoifture  of  the  atmofphere.  Thefe  motions  are 
6  accelerated 
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accelerated  or  retarded,  as  their  correfpondent  ir- 
ritations are  increafed  or  diminifhed,  without  our 
attention  or  confcioufnefs,  in  the  fame  manner  as 
the  various  fecretions  of  fruit,  gum,  relin,  wax, 
and  honey,  are  produced  in  the  vegetable  world, 
and  as  the  juices  of  the  earth  and  the  moifture 
of  the  atmofphere  are  abforbed  by  their  roots  and 
foliage. 

2.  Other  mufcular  motions,  that  are  moft  fre- 
quently connected  with  our  fenfations*,  as  thofe  of 
the  fphin6lers  of  the  bladder  and  anus,  and  the 
mufculi  ere6lores  penis,  were  originally  excited 
into  motion  by  irritation,  for  young  children 
make  water,  and  have  other  evacuations  without 
attention  to  thefe  circumftances;  *^  et  primis 
etiam  ab  incunabulis  tenduntur  faepius  puerorum 
penes,  amore  nondum  expergefa(5lo."  So  the 
nipples  of  young  women  are  liable  to  become  tur- 
gid by  irritation,  long  before  tliey  are  in  a  litu- 
ation  to  be  excited  by  the  pleafure  of  giving  milk, 
to  the  lips  of  a  child, 

S.  The  contradlions  of  the  larger  mufcles  of 
our  bodies,  that  are  moft  frequently  connected 
with  volition,  were  originally  excited  into  aftion 
by  internal  irritation^:  as  appears  from  the 
ftretching  or  yawning  of  all  animals  after  long 
fleep.  In  the  beginning  of  fomc  fevers  this  irri- 
tation of  the  mufcles  produces  perpetual  ftretch- 
ing and  yawning ;  in  other  periods  of  fever  an 
univerfal  reftleffnefs  arifes  from  the  fame  caufe, 

the 


Digitized  by 


Google 


Sect.VU.  I.4*         MOTIONS.  47 

the  patient  chaiigiDg  the  attitude  of  his  body  every 
minute.  The  repeated  ftruggles  of  the  foetus  in 
the  uterus  muft  be  owing  to  this  internal  irrita- 
tion :  for  the  foptus  can  have  no  other  induce-* 
ment  to  move  its  lunbs  but  the  tsedium  or  irk- 
ibmenefs  of  a  continued  pofture. 

The  following  cafe  evinces,  that  the  motions  of 
flretching  the  limbs  after  a  continued  attitude  are 
not  always  owing  to  the  power  of  the  will.  Mr. 
Dean,  a  mafon,  of  Auftry,  in  Leicefterlhire,  had 
the  fpine  of  the  third  vertebra  of  the  back  enlarg- 
ed; in  fome  weeks  his  lower  extremities  became 
feeble,  and  at  length  quite  paralytic:  neither  the 
pain  of  blifters,  the  heat  of  fomentations,  nor  the 
utmoft  eiForts  of  the  will  could  produce  the  leaft 
motion  in  th^fe  limbs ;  yet  twice  or  thrice  a  day 
for  many  months  his  feet,  legs,  and  thighs,  were 
affected  for  many  minutes  with  forceable  ftretch- 
ings,  attended  with  the  fenfation  of  fatigue ;  and 
he  at  length  recovered  the  ufe,of  his  limbs,  though 
the  fpine  continued  protuberant.  The  fame  cir- 
cumftance  is  frequently  fcen  in  a  lefe  degree  in 
the  common  hemiplegia ;  and  when  this  happens, 
I  have  believed  repeated  and  flrong  Ihocks  of 
eledbricity  to  have  been  of  great  advantage. 

4.  In  like  manner  the  various  organs  of  fenfe 
are  originally  excited  into  motion  by  various  ex- 
ternal ftimuli  adapted  to  this  purpofe^  which  mo* 
tions  are  termed  perceptions  or  ideas;  and  many 
of  thefe  motions  during  our  waking  hours  are 
1  excited 
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excited  by  perpetual  irritation,  as  thofe  of  the 
oigans  of  hearing  and  of  touch.  The  former  bj 
the  conilant  low  indiftinft  noifes  that  murmur 
around  us,  and  the  latter  by  the  weight  of  our 
bodies  on  the  parts  which  fupport  them ;  and  by 
theimceafing  variations  of  the  heat,  moifturc,  and 
preflure  of  the  atmofphere;  and  thefe  fenfual 
motions,  precifely  as  the  mufcular  one  above  men- 
tioned, obey  their  correfpondent  irritations  with- 
out our  attention  or  confcioufnefe. 

5.  Other  claffes  of  our  ideas  are  more  frequently 
excited  by  our  fenfations  of  pleafure  or  pain,  and 
others  by  volition :  but  that  thefe  have  all  been 
originally  excited  by  ftimuli  from  external  objedts^ 
and  only  vary  in  their  combinations  or  fepara- 
tions,  has  been  fully  evinced  by  Mr.  Locke:  and 
are  by  him  termed  the  ideas  of  perception. in  con- 
tradiftindlion  to  thofe,  which  he  calls  the  ideas  of 
icfleAion. 

II.  1.  Thefe  mufcular  motic»is,  that  are  excited 
by  perpetual  irritation,  are  neverthelefs  occalion- 
ally  excitable  by  the  fenfations  of  pleafure  or  pain, 
or  by  volition ;  a§  appears  by  the  palpitation  of 
the  heart  from  fear,  the  incrcafed  fecretion  of  fa- 
liva  at  the  fight  of  agreeable  food,  and  the  glow 
on  the  flcin  of  thofe  who  are  aihamed.  There  is 
an  inftance  told  in  the  Philofophical  Trania^lions 
of  a  man,  who  could  for  a  time  flop  the  motion 
of  his  heart  when  he  pleafed ;  and  Mr.  D.  has 
often  told  me,  he  could  fo  far  increafe  the  peri- 
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ftaltic  motion  of  his  bowels  by  voluntary  efforts^ 
as  to  produce  an  evacuation  by  llool  at  any  time 
in  half  an  hour. 

2.  In  like  manner  the  fenfiial  motions,  or  ideas, 
that  are  excited  by  perpetual  irritation,  Sire  nevcr- 
thelefs  occafionally  ejccitdd  by  fenfatioh  or  voli- 
tion; as  in  the  night,  when  we  liften  under  the 
influence  of  fear,  or  from  voluntary  attention, 
the  motions  excited  in  the  organ  of  hearing  by 
the  whifpering  of  the  air  in  our  room,  the  pulfd- 
tion  of  our  own  arteries,  or  the  faint  beating  of 
a  diftant  watch,  become  obje6ls  of  perception. 

IIL  1.  Innumerable  trains  or  tribes  of  other 
Motions  are  aflbciated  with  thefe  mufcular  motiohs 
which  are  excited  by  irritation ;  as  by  the  ftitnu- 
lus  of  the  blood  in  the  right  chamber  of  the  heart, 
the  lungs  are  induced  to  expand  themfelves;  and 
the  pedloral  and  intercollal  mufcles,  and  the  dia- 
phragm, aft  at  the  fame  time  by  their  aflfocia- 
tions  with  them.  And  when  the  pharinx  is  irri- 
tated by  agreeable  food,  the  mufcles  of  deglutition 
are  brought! into  a6lion  by  afTociation.  Thus 
when  a  greater  light  falls  on  the  eye,  the  iris  is 
brought  into  aftion  without  our  attention,  arid 
the  ciliary  procefs,  when  the  focus  is  formed  be- 
fore or  behind  the  retina,  by  their  aflRxiatiotts 
with  the  increafed  irritative  motions  of  the  or- 
gan of  vifion.  Many  common  a6tions  of  life  are 
produced  in  a  fimilar  manner.  If  a  fly  fettle  on 
my  forehead,  whilft  I  am  intent  on  my  prefent 
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occupation^  I  diflodge  it  with  my  finger,  without 
exciting  my  attention  or  breaking  the  train  of  my 
ideas.  ^ 

2.  In  like  manner  the  irritative  ideas  fuggeft  ta 
tis  many  other  trains  or  tribes  of  ideas  that  arc" 
affociated  with  them.  On  this  kind  of  connex- 
ion, language,  letters,  hieroglyphics,  and  every* 
kind  of  fymbol,  depend.  The  f)TObols  themfelves 
produce  irritative  ideas,  or  fenfual  motions^  which 
we  do  not  attend  to ;  and  other  ideas,  that  arc 
/ucceeded  by  fenfation,  are  excited  by  their  affo- 
ciation  with  them.  And  as  thefe  irritative  idea* 
make  up  a  part  of  the  chain  of  our  waking 
thoughts,  introducing  other  ideas  that  engage 
our  attention,  though  themfdves  are  unattended 
to,  we  find  it  very  difficult  to  inveftigate  by  what 
fleps  many  of  om:  hourly  trains  of  ideas  gain  their 
admittance. 

It  may  appear  paradoxical,  that  ideas  can  exi£J:^ 
and  not  be  attended  to ;  but  all  our  perceptions  are 
ideas  exci4:ed  by  irritation,  and  fucceeded  by  fen- 
fation. Now  when  thefe  ideas  excited  by  irrita-^ 
tion  give  us  neither  pleafure  nor  pain,  we  ceafc 
to  attend  ta  them.  Thus  whilft  I  am  walking 
through  that  grove  before  my  window,  I  do  not 
run  againfl  the  trees  or  the  benches^  though  my 
thoughts  are  ftrenuoufly  exerted  on  fome  other 
object.  This  leads  us  to  a  diftinift  knowledge  of 
irritative  ideas,  for  the  idea  of  the  tree  or  bench> 
which  I  avoid,  exifts  on  my  retina,  and  inducer 
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by  aflbciation  the  action  of  certain  locomotive 
tnufcles ;  though  neither  itfelf  nor  the  adlions  of 
thofe  mufcles  engage  my  attention. 

Thus  whilft  we  are  converfing  on  tllis  fubjedt, 
the  tone,  note,  gnd  articulation  of  every  indivi- 
dual word  forms  its  correfpondent  irritative  idea 
on  the  organ  of  hearing ;  but  we  only  attend  to 
the  affociated  ideas,  that  are  attached  by  habit  to 
thefe  irritative  ones,  and  are  fucceeded  by  fenfa- 
tion  ;  thus  when  we  read  the  words  ^^  printing- 
?RES8'*  we  do  not  attend  to  the  fhape,  lize,  or 
exiftence  of  the  letters  which  compofe  thefe 
words,  though  each  of  them  excites  .a  correfpon- 
dent irritative  motion  of  our  organ  of  vifion,  but 
they  introduce  by  aflbciation  our  idea  of  the 
moil  ufeful  of  modern  inventions ;  the  capacious 
refervoir  of  human  knowledge,  whofe  branching 
ftreams  diffufe  fciences,  arts,  and  morality, 
through  all  nations  and  all  ages. 
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SECT.    Vili: 

OP    SENSITIVE    MOTIONS. 

L  i.  Senjitlve  mufcular  motions  were  originally  excited  int'^ 
Q^ion  by  irritation*  2.  And  fenjitive  fenfual  motions^  ideas 
of  imagination,  dreams.  II.  I.  Senfitive  mufcular  motions 
are  occajiontilly  obedient  id  volhioii.  2.  jfnd fenjitive  fenfual 
motions.  Ill:  i.  Other  mufciildt  motions  tire  affociated with 
the  fenjitive  ones.     2.  jind  other  fenfual  motions. 

1. 1.  Many  of  the  motions  of  our  mufcles,  that 
aife  excited  intoadion  by  irritation,  are  at  the 
{3xnt  time  accompanied  with  painful  or  pleafure- 
able  fenfations ;  and  at  length  become  by  halbit 
caufable  by  the  fenfation^.  Thus  thfe  mbtiohs  of 
the  fphiniftcrs  of  the  bladder  and  anta  were  origi- 
nally excited  into  aiSlion  by  irritation ;  for  young 
children  give  no  attention  to  thefe  evacuations  j 
but  ad  fobn  as  they  become  fenfible  of  the  incon- 
venience of  obeying  thefe  irritations,  they  fufFer 
the  water  or  excrement  to  accumulate,  till  it  dif- 
agreeably  afFefts  them ;  and  the  action  of  thofe 
Iphinfters  is  then  in  confequence  of  this  difagree- 
able  fenfation.  So  the  fecretion  of  faliva,  which 
in  young  childt^en  is  copioufly  produced  by  irri- 
tation, and  drops  from  their  mouths^  is  frequent- 
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ly  attended  with  the  agreeable  jTeBfcition  produced 
by  the  maftication  of  tafteful  food ;  tiU  at  lengtl^ 
ttie  light  of  fuch  food  to  a  hungry  perfon  excites 
into  action  thefe  lalival  glands ;  as  is  feen  in  the 
Hayering  of  hungry  dogs. 

The  motions  of  thofe  mufcles,  which  are  af- 
feiSled  by  lafcivious  ideas,  and  thofe  which  are 
ejcerted  in  finiling,  weeping,  Jftarting  from  fear, 
and  winking  at  the  approach  of  danger  to  the 
eye,  and  at  times  the  adlions  of  every  large  muf- 
cle  of  the  body  become  caufable  by  our  fenfations* 
And  all  thefe  motions  are  performed  with  ftrength 
and  velocity  in  proportion  to  the  energy  of  the 
feifation  ,ih^t  expites  tbenj,  ajjid  the  quantity  of 
fenforial  ppwer. 

2.  Many  of , the  motiqns  of  pur  organs  of  fenfe, 
or  ideas,  that  wexe  origiiwJly  excited  into  a^ion 
hy  irritation,  become  in  like  manner  more  ire- 
quently  caufable  by  our  fenfations  of  pleafure  or 
pain.  Thefe  motions  are  then  termed  the  ideas 
of  imagination,  and  make  up  all  the  fcenery  and 
tranfaiSfcions  of  our  dreamy.  Thus  when  any  pain- 
fyl  or  pleafurable  fen^tions  poffefs  us,  as  pf  love, 
anger,  fear;  whether  in  our  fl.ecp  or  waking 
hours,  the  ideas,  that  haye  b.een  j^oxmerly  excited 
by  the  objedVs  of  thefe  fenfatiqas,  now  vividly  re- 
cur before  us  .by  their  jconnexion  with  thcfc  fen- 
fations themfelves.  So  the  fair  fmi^ing  vijrgin, 
that  excited  your  love  by  her  prefepce,  whenever 
that  fenla;tion  recurs,  rifes  before  you  in  imagi- 
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ixation ;  and  that  with  all  the  pleafing  circum- 
ftanccs,  that  had  before  engaged  your  attention. 
And  in  fleep,  when  you  dream  under  the  influ- 
ence of  fear,  all  the  robbers,  fires,  and  precipices, 
that  you  formerly  have  feea  or  heard  of,  arife  be- 
fore you  with  terrible  yivacity.  All  thefe  fenfual 
motions,  lifct  the  mufcular  ones  above  mention- 
ed, are  perfonned  with  ftrength  and  velocity  \tx 
proportion  to  the  energy  of  the  fenfation  of  plea- 
fure  or  pain,  which  excites  them,  and  the  quan- 
tity of  fenforial  power. 

II.  1 .  Many  of  thefe  mufcular  motions  above 
d(5fcribed,  that  are  moft  fi-equently  excited  by  our 
fenfations,  are  neverthelefs  occafionally  caufable 
by  volition }  for  we  can  fmile  or  frown  fponta- 
neoufly,  can  make  water  before  the  quantity  or 
acrimony  of  the  urine  produces  a  difagreeable 
fenfation,  and  can  voluntarily  mafticate  a  nau- 
fcous  drug,  or  fwaJlow  a  bitter  draught,  though 
our  fenfation  would  ftrongly  difluade  us. 

2.  Ip  like  manner  the  fenfual  motions,  or  ideas, 
that  arc  moil  frequently  excited  by  our  fenfa- 
tions, are  neverthelefs  occafionally  caufable  by 
volition,  as  we  can  fpontaneoufly  call  up  oup 
laft  night's  dream  before  us,  tracing  it  induflxi- 
oufly  ftcp  by  fi:ep  through  all  its  variety  of  fcenery 
and  tranfa6lion ;  or  can  voluntarily  examine  or 
repeat  the  ideas,  that  h^ve  been  excited  by  owf 
difguft  Of  admiration. 

III.  1.  Innumerable  trains  or  tribes  of  motion^ 
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are  aflbciated  with  thefe  fenfitive  mufcular  mo- 
tions above  mentioned ;  as  when  a  drop  of  water 
falling  into  the  wind- pipe  difagreeably  afFe<5ts  the 
air-veflels  of  the  lungs,  they  are  excited  into  vio- 
lent a6lion ;  and  with  thefe  fenfitive  motions  are 
aflbciated  the  adlions.of  the  perioral  and  inter- 
coftal  mufcles,  and  the  diaphragm ;  till  by  their 
united  and  repeated  fucceffions  the  drop  is  re* 
turned  through  the  larinx.  The  fame  occurs 
when  any  thing  difagreeabiy  aflfe<5ls  the  noftrils, 
or  the  flomach,  or  the  uterus ;  variety  of  mufcles 
are  excited  by  aflbciation  into  forcible  aftion,  not 
to  be  fupprefled  by  the^tmoft  efforts  of  the  will ; 
as  in  fneezing,  vomiting,  and  parturition. 

2..  In  like  manner  with  thefe  fenfitive  fenfuaj 
motions,  or  ideas  of  imagination,  are  aflbciated 
many  other  trains  or  tribes  of  ideas,  which  by 
fome  writers  of  metaphyfics  have  been  clafl[ed 
under  the  terms  of  refemblance,  caufation,  and 
contiguity;  and  will  be  more  fully  treated  of 
iereafter.. 
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SECT.     IX. 

OP    VOLUNTARY    MOTIONS. 

I.  I .  Voluntary  mufcular  motions  are  originally  excited  by  />•• 
ritations.  i.  And  voluntary  ideas*  Of  reafon,  II.  I.  Vo- 
luntary mufcular  motions  are  occafionally  caufahle  hyfenfa- 
tions.  2.  And  voluntary  ideas >  III.  i.  Voluntary  mufcu-- 
lar  motions  are  occafionally  obedient  to  irritations,  2.  And 
voluntary  ideas.  IV.  I .  Voluntary  mufcular  motions  are 
afjociated  with  other  mufcular  vtotions.  ^.  And  voluntary 
ideaSf 

When  pleafure  or  pain  afFe6l  the  anipi^  fyf- 
tem,  many  of  its  motions  both  ipufci}lar  and 
fcnfual  are  brought  into  aftion ;  as  was  fliewn  in 
the  preccdipg  fedlion,  ^nd  were  cjalled  fenfitive 
motions.  The  general  tendency  of  thefe  motions 
is  to  arreft  and  to  poflefs  the  pleafure,  or  to  dif- 
lodge  or  avoid  the  pain :  but  if  this  cannot  imme- 
diately be  accomplifhed,  defire  or  averfion  is 
produced,  and  the  motions  in  confequence  of  this 
new  facvdty  of  the  fenforium  are  called  volun^r 
tary. 

I.  1.  Thofe  mufcles  of  tlie  body  that  are  at- 
tached to  bones,  have  in  general  their  principal 
ponne^dons  with  volition,  as  I  move  my  pen  or 
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raife  my  body.  Thefe  motions  were  originally 
excited  by  irritation,  as  was  explfiined  in  the 
le6tion  on  that  fubje^t,  afterwards  the  fenfatiou* 
of  pleafure  or  pain,  that  accompanied  the  mo- 
tions thus  excited,  induced  a  repetition  of  them; 
and  at  length  many  of  them  were  voluntarily  prac- 
tifed  in  fucceflion  or  in  combination  for  the  com- 
mon purpofes  of  life,  as  in  learning  to  walk,  or  to 
fpeak. ;  and  are  performed  with  ftrength  and  ve* 
locity  in  proportion  to  the  energy  of  the  volition, 
that  excites  them,  ^nd  the  qxiantity  of  fenforial 
power. 

2.  Another  great  clafs  of  voluntary  motions 
4^niifts  of  the  ideas  of  recoUedlion.  We  will 
to  repeat  a  certain  train  of  ideas,  as  of  the  alpha- 
bee  backwards ;  and  if  any  ideas  that  do  not  be- 
long to  this  intended  train,  intrude  themfclves  by 
other  connexions,  we  will  to  rejeft  them,  and 
voluntarily  perfift  in  the  determined  train.  So 
^t  my  approach  to  a  heufe  which  I  have  but  once 
vifited,  and  that  at  the  diftance  of  many  months, 
J  will  to  recoUeft  the  names  of  the  numerous  fa- 
mjdy  I  expe6l  to  fee  there,  and  I  do  recollcQ; 
^hem. 

On  this  voluntary  i;ecolle<9:ion  of  ideas  our  fa- 
culty of  reafon  depends,  as  it  enables  us  to  acquire 
an  idea  of  the  diffimilitude  of  any  two  ideas. 
Thus  if  you  voluntarily  produce  the  idea  of  a 
right-angled  triangle,  and  then  of  a  fquare ;  and 
jiftcr  having  excited  thefe  ideas  repeatedly,  you 
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excite  the  idea  of  their  difference,  which  is  that 
of  another  right-angled  triangle  inverted  over  the 
former;  you  are  faid  to  reafon  upon  this  fubjeA, 
or  to  compare  your  ideas. 

Thefe  ideas  of  recollection,  like  the  mufcular 
motions  above  mentioned,  were  originally  excited 
by  the  irritation  of  external  bodies,  and  were 
termed  ideas  of  perception:  afterwards  the  plea- 
fure  or  pain,  that  accompanied  thefe  motions,  in- 
duced a  repetition  of  them  in  the  abfence  of  the 
external  body,  by  which  they  were  firft  excited; 
and  then  they  were  termed  ideas  of  imagination. 
At  length  they  become  voluntarily  pra6Ufed  in 
fucceflion  or  in  combination  fortheconamon  pur- 
pofes  of  life;  as  when  we  make  ourfelves  maU 
ters  of  the  hiftory  of  mankind,  or  of  the  fciences 
they  have  invelligated ;  and  are  then  called  ideas 
of  recolledlion ;  and  are  performed  with  ftrength 
and  velocity  in  proportioti  to  the  energy  of  the 
volition  that  excites  them,  and, the  quantity  of 
fenforial  power. 

II.  1.  The  mufcular  motions  above  defcribed, 
that  are  moft  frequently  obedient  to  the  will,  are 
nevcrthelefs  occafionally  caufable  by  painful  or 
plcafurable  fenfation,  as  in  the  ftarting  from  fear, 
and  the  contradlion  of  the  calf  of  the  leg  in  the 
cramp.     ' 

2.  In  like  manner  the  fenfual  motions,  or  ideas, 
that  are  moft  frequently  connedled  with  volition, 
urc  nevcrthelefs  occafionally  caufable  by  painful 
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or  plcafuralile  fenfation.  As  the  hiilories  of  men, 
or  the  defcription  of  places^  which  we  have  vo- 
luntarily taken  pains  to  remember,  fometimea  oc- 
cur to  lis  in  our  dreams. 

ni.  l.'-The  mufcular  motions  that  are  gene-* 
rally  fubfervient  to  volition,  are  alfo  occafionally 
caufable  by  irritation,  as  in  ftretching  the  limbs 
after  deep,  and  yawning.  In  this  manner  a  con* 
tradlion  of  the  ami  is  produced  by  palfing  the 
ele^hic  fluid  from  the  Leyden  phial  along  its 
mufcles;  and  that  evei^  though  the  limb  is  para«* 
lytic.  The  fudden  motion  of  the  arm  produces 
a  difagreeable  fenfation  in  the  joint,  but  the 
mufcles  feem  to  be  brought  into  adUon  limply  by 
irritation. 

2.  The  ideas,  that  are  generally  fubfervient  to 
the  will,  are  in  like  manner  occafionally  excited 
by  irritation  ;  as  when  we  view  again  an  objeft, 
we  have  before  well  fludied,  and  often  recol- 
Jefted. 

rV.  1.  Innumerable  trains  or  tribes  of  motions 
?re  afTociated  with  thefe  voluntary  mufcular  mo- 
tions above  mentioned ;  as  when  I  will  to  ex- 
tend my  arm  to  a  diftant  objedt,  fome  other 
mufcles  are  brought  into  acSlion,  and  preferve 
the  balance  of  my  body.  And  when  I  wifti  to 
perform  any  fteady  exertion,  as  in  threading  a 
needle,  or  chopping  with  an  ax,  the  perioral  muf- 
rfes  ye  at  the  fame  time  brought  into  aAion  to 
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prefcnrc  the  trunk  of  the  body  motionlefs,  and 
we  ceafe  to  refpire  for  a  time* 

2.  In  like  manner  the  voluntary  fcnfual  mo- 
tions,  or  ideas  of  recolle^^on^  are  ailbciated  with 
many  other  trains  or  tribes  of  ideas.  As  when  I 
voluntarily  recoUe^i  a  gothic  window,  that  I  few 
fome  time  ago,  the  whole  fipont  of  the  cathedral 
occurs  to  me  at  the  fame  time. 
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SECT.    :ji- 

OP    ASSOCIATE    MOTIONS* 

I.  I.  Maiy  mufcular  m$tions  excited  by  irritations  in  trains  9r 
tribes  become  ajjociated.  %.  And  many  ideas.  II.  I.  Many 
fenjilwe  mufcular  motions  become  ajfociated,  2.  And  many 
ftnfitive  ideas,  lit.  I.  Many  voluntary  mufcular  motions 
become  afjfociated.  2.  And  then  become  obedient  tofenfation  or 
irritation.     3.  And  many  voluntary  ideas  become  afjfociated. 

All  the  fibrous  motions,  whether  mufcular  or 
fcnfual,  which  are  frequently  brought  into  a6lion 
together,  either  in  combined  tribes,  or  in  fucceffive 
trains,  become  fo  conneiled  by  habit,  that  when 
one  of  them  is  reproduced  the  others  have  a  ten- 
dency to  fucceed  or  accompany  it. 

I.  1.  Many  of  our  mufcular  motions  were  ori- 
ginally excited  in  fucceffive  trains,  as  the  contrac- 
tions of  the  auricles  and  of  the  Ventricles  of  the 
heart ;  and  others  in  combined  tribes,  as  the  va- 
rious divifions  of  the  mufcles  Which  compofe  the 
calf  of  the  leg,  which  were  originally  irritated 
into  fynchronous  aftion  by  the  taedium  or  irk- 
fomenefe  of  a  continued  pofture.  By  frequent 
repetitions   thefc  motions   acquire   alTociations, 
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which  continue  during  our  lives,  and  even  aftef 
the  deftrudlion  of  the  greateft  part  of  the  fenfo- 
rium ;  for  the  heart  of  a  viper  or  frog  will  con- 
tinue to  pulfate  long  after  it  is  taken  from  the 
body;  and  when  it  has  entirely  ceafed  to  move, 
if  any  part  of  it  is  goaded  with  a  pin,  the  whole 
heart  will  again  renew  its  pulfations.  This  kind 
of  connexion  we  fhall  teqn  irritative  affociation, 
to  diftinguilh  it  from  fenfitive  and  voluntary  af- 
fociations. 

2.  In  like  manner  many  of  our  ideas  are  ori- 
ginally excited  in  tribes;  as  all  the  objeds  of 
light,  after  we  become  fo  well  acquainted  with 
the  laws  of  vifion,  as  to  diftinguifti  figure  and 
diftance  as  well  as  colour ;  or  in  trains,  as  while 
we  pafs  along  the  obje6ls  that  furround  us.  The 
tribes  thus  received  by  irritation  become  afTociated 
aby  habit,  and  have  been  termed  complex  ideas  by 
the  writers  of  metaphyfics,  as  this  book,  or  that 
orange.  The  trains  have  received  no  particular 
name,  but  thefe  are  alike  aflbciations  of  ideas^ 
and  frequently  continue  during  our  lives.  S9 
the  tafte  of  a  pine-apple,,  though  we  eat  it  blind- 
fold, recalls  the  colour  and  fhape  of  it ;  and  we 
canYcarcely  think  on  folidity  without  figure. 

II.  I.  By  the  various  efforts  of  our  fenfations  to 
acquire  or  avoid  their  obje<fts,  many  mufcles  are 
daily  brought  into  fucceifive  or  fynchronous  ac* 
lions;  thefe  become  affociated  by  habit,  and  are 
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then  excited  together  with  great  fecility,  and  in 
many  inftances  gain  indiflbluble  connexions. 
So  the  play  of  puppies  and  kittens  is  a  reprefen- 
tation  of  their  mode  of  fighting  or  of  taking  their 
prey;  and  the  motions  of  the  mufcles  neceflary 
for  thofe  pmpofes  become  aiTociated  by  habit,  and 
gain  a  preat  adroitnefs  of  a<9ion  by  thefe  early 
repetitions:  fo  the  motions  of  the  abdominal 
mufcles,  which  were  originally  brought  into  con- 
current a6lion  with  the  protrulive  motion  of  the 
redlum  or  bladder  by  fenfation,  become  fo  con- 
joined with  them  by  habit,  that  they  not  only 
eafily  obey  thefe  fenfations  occafioned.by  the 
ftimulus  of  the  excrement  and  urine,  but  are 
brought  into  violent  and  unreftrainable  adlion  in 
the  ftrangury  and  tenefmus.  This  kind  of  con- 
sexion  we  fhall  term  fenfitive  aflbciation. 

2.  So  many  of  our  ideas,  that  have  been  excit- 
ed together  or  in  fucceffion  by  our  fenfations, 
gain  fynchronous  or  fucceflive  aflbciations,  that 
are  fometimes  indiflbluble  but  with  life.  Hence 
the  idea  of  an  inhuman  or  difhonourable  a<ftion 
perpetually  calls  up  before  us  the  idea  of  the 
wretch  that  was  guilty  of  it.  And  hence  thofe 
unconquerable  antipathies  are  formed,  which 
fome  people  have  to  the  light  of  peculiar  kinds 
of  food,  of  which  in  their  infancy  they  have  eaten 
to  excefs  or  by  conftraint. 

III.  1.  In  leanihig  any  mechanic  art,  as  mulic^  . 
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dancing,  of  the  ufc  of  the  fword,  we  teach  many 
of  our  mufcles  to  a6l  together  or  in  fucceffion  by 
repeated  voluntary  efforts ;  which  by  habit  be- 
come formed  into  tribes  or  trains  of  aflbciation, 
and  ferve  all  our  purpofes  with  great  facility,  and 
in  fome  inflances  acquire  an  indifToluble  uniofi. 
Thefc  motions  are  gradually  formed  into  a  habit 
of  ailing  together  by  a  multitude  of  repetitions, 
whilft  they  are  yet  feparately  caufable  by  the 
will,  as  is  evident  from  the  long  time  that  is  taken 
up  by  children  in  learning  to  walk  and  to  fpeak; 
and  is  cJLperienced  by  feverjr  one,  when  he  firfl 
attempts  to  Ikatc  upon  the  ice  or  tb  fwim  1  thefc 
We  ihall  term  voluntary  aflTociations; 

2.  All  thefe  mufcular  movements,  when  they 
afe  thu*  afTociated  into  tribes  or  trains,  become 
afterwards  not  only  obedient  to  Volition,  but  ta 
the  fenfations  and  irritations;  and  the  fame 
movement  compofes  a  part  of  many  different 
tribes  t)r  trains  of  motion.  Thus  a  fingle  mufcle^ 
when  it  a6l8  in  confort  with  its  neighbours  on 
one  fide,  affifts  to  move  the  limb  in  one  direction; 
and  in  ant)ther,  when  it  a6ls  with  thofe  in  its 
neighbourhood  on  the  other  fide;  and  in  other 
dire6lions,  when  it  a6ls  feparately  or  jointly  with 
thofe  that  lie  immediately  under  or  above  it; 
and  all  thefe  with  equal  facility  after  their  afTo* 
ciations  have  been  well  eflablifhed. 

The  facility,  with  which  each  mufcle  changes 
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from  one  afTociated  Iribc  to  another,  and  Aat  ei- 
ther backwards  or  forwards,  is  well*  obfervablc  in 
the  mufcles  of  the  arm  in  moving  the  windlafs  of 
an  air-pump ;  and  the  flownefs  of  thofe  mufcular 
mqvementS)  that  havb  not  been  afTociated  by  ha* 
bit, '  may  be  experienced  by  any  one,  who  Ihall 
attempt  to  faw  the  air  quick  perpendicularly  with 
one  hand>  and  horizontally  with  the  other  at  the 
feme  time. 

3.  In  learning  every  kind  of  feience  we  volu|j- 
tarily  afTociate  many  tribes  and  traiils  of  ideas^ 
t^rhich  afterwards  are  ready  for  all  the  purpofei 
cither  of  volition,  fenfiition,  or  irritation;  and  \t{ 
fome  inftances  actjuire  indiflbluble  habits  of  a6l«# 
ihg  together,  fo  as  to  afFeft  our  reafoning,  ancl 
influence  out  adlidns;  HenCe  the  neccflity  of  a' 
good  education/ 

Thefe  affociate  ideas  are  gradually  formed  into 
habits  of  afling  together  by  frequent  repetition, 
while  they  are  yet  feparately  obedient  to  the  will  j 
as  is  evident  frdm  the  difficulty.wc  experience  in 
gainiilg  fo  exaft  an  idea  of  the  frotit  of  St.  Paul's 
church,  as  to  be  able  to  delineate  it  with  accuracy, 
or  in  rccolle6ling  a  poem  of  a  few  pages* 

And  thefe  ideas,  thus  afTociated  into  tribes,  not 
t)nly  make  up  the  parts  of  the  trains  of  volition, 
fcnfation,  and  irritation;  but  the  fame  idea  com- 
nofes  a  part  of  many  different  tribes  and  trains  of 
ideas.  So  the  fimple  idea  of  whitenefs  compofes 
a  part  of  th?  complex  idea  of  Ifaow,  milk,  ivory; 
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and  the  complex  idea  of  the  letter  A  compofes  a 
part  of  the  feveral  affoci^ted  trains  of  ideas  that 
make  up  the  varietyof  words,  into  which  this  letter 
enter». 

The  nmnerous  trains  of  thefe  aflbciated  ideas 
arc  divided  by  Mr.  Hume  into  three  clafles,  which 
he  has  termed  contiguity,  caitfation,  and  refem- 
biance*  Nor  ihould  we  wonder  to  find  them 
thus  connected  together,  fince  it  is  the  bufinefa 
of  our  lives  to  difpofe  them  into  thefe  three 
dalles;  and  we  become  valuable  to  ourfelves  and 
our  friends,  as  we  fucceed  in  it.  Thofe  who  haver 
combined  an  cxtenfive  clafs  of  ideas  by  the  con-, 
tiguity  of  time  or  place,  are  men  learned  in  the 
hifiory  of  mankind,  and  of  the  fciences  they  have 
cultivated.  Thofe  who  have  connedled  a  great 
dafs  of  ideas  of  refemblances,  poflefs  the  fource 
of  the  ornaments  of  poetry  and  oratory,  and  of  all 
rational  analogy.  While  thofe  who  have  con- 
ueAed  great  clafles  of  ideas  of  caufation,  are  fur- 
niihed  with  the  powers  of  producing  cffecfls* 
Thefe  are  the  men  .of  aftive  wifdom,  who  lead 
armies  to  vidlory,  and  kingdoms  to  profpcrity; 
or  difcover  and  improve  the  fciences,  which 
meliorate  and  adorn  the  condition  of  humanity. 
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SECT.    XI. 

AOBtTlONAl*  OBSBRVATIONS  ON  THE  <£2^30RI  AL 
POWB&S. 

L  Stimulation  is  of  various  kinds j  adapted  tP  the  organs  of 
fenfe^  to  the  mufcles^  to  hollow,  membranes^  and  glands. 
Some  obje^s  irritate  ourfenfes  by  repeated  impulfes,  II.  i. 
Senfation  and  volition  frequently  affe6l  the  whole  fenforium, 
i.  Emotions^  paffidns^  appetites,  3.  Origin  of  dejire  and 
averjion*  Criterion  of  voluntary  a^ions^  difference  of  brutes 
wtd  men,  J^  Senjibility  andvoluntarity.  III.  j(Jociatiom 
formed  befofe  nativity^  irritative  motions  mijiaken  for  affh^ 
dated  ones. 

Irritation^ 

I.  The  various  organs  of  fenfe  i-cquire  various 
kinds  of  ftimulation  to  excite  them  into  adlion ; 
the  particles  of  light  penetrate  the  cornea  and 
humours  of  the  eye,  and  then  irritate  the  naked 
iretina;  lapid  particles,  diflblved  or  difFufed  in 
water  or  faliva,  and  odorous  ones,  mixed  or  com- 
bined with  the  air,  irritate  the  extremities,  of  the 
lierves  of  tafte  and  fmell;  which  either  penetrate, 
or  are  expanded  on  the  membranes  of  the  tongue 
and  noftrils ;  the  auditory  nerves  are  ftimulated 
by  the  vibrations  of  the  atmo^here  communicated 
by  .means  of  the  tympanum  and  of  the  fluid, 
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whether  of  air  or  of  water,  behind  iti  and  thc^ 
nenres  of  touch  by  the  hardnefs  of  furrounding 
bodies,  though  the  cuticle  is  interpofed  between 
thefe  bodies  and  the  medulla  of  the  nerve. 

As  the  nerves  of  the  fenfes  have  each  their  ap- 
propriated objeiSls,  which  ftimulate  them  into  ac- 
tivity; fo  the  mufcular  fibres,  which  are  the  ter- 
vininations  of  other  fets  of  nerves,  have  their 
peculiar  objefts,  which  excite  them  into  adlicm ; 
the  longitudinal  mufcles  are  ftimulated  into  con- 
tradlion  by  extenfion,  whence  the  flretching  or 
pandiculation  after  a  long  continued  pofture, 
during  which  they  have  been  kept  in  a  ftate  of 
extenfion;  and  tlie  hollow  mufcles  are  excited 
into  a6lion  by  difliention,  as  thofe  of  the  re6lum 
and  bladder  are  induced  to  protrude  their  con- 
tents from  their  fenfe  of  the  diftcntion  rather  than 
of  the  acrimony  of  thofe  contents. 

There  are  other  objects  adapted  to  ftimulate  the 
nerves,  which  terminate  in  variety  of  membranes^ 
and  thofe  efpecially  which  form  the  terminations 
of  canals;  thus  the  preparations  of  mercury  par- 
ticularly affeft  the  falivary  glands,  ipecacuanha 
the  ftomach,  aloe  the  fphin6ler  of  the  anus,  can- 
tharides  that  of  the  bladder,  and  laftly  every  gland 
of  the  body  appears  to  be  indued  with  a  kind  of 
tafte,  by  which  it  fele6ts  or  forms  each  its  pecu- 
liar fluid  from  the  blood ;  and  by  which  it  is 
irritated  into  adivity. 

Many 


Digitized  by 


Google 


Sect-  XI.  %.  ACTIONS.  69 

Many  of  thefe  external  properties  of  bodies, 
which  ftimiilate  our  organs  of  feufc,  do  not  feem 
to  effe<Sl  this  by  a  fingle  impulfe,  but  by  repeated 
nnpulfes ;  as  the  nerve  of  the  ear  is  probably  not 
excitable  by  a  fingle  vibration  of  air,  nor  the 
bptic  nerve  by  a  fingle  particle  of  light;  which 
circumftance  produces  fome  analogy  bet  ween  thofe 
two  fenfes,  at  the  fame  time  the  folidity  of  bodies 
i%  perceived  by  a  fingle  applicatioji  of  a  folid 
body  to  the  nerves  of  touch,  and  that  even  through 
the  cuticle;  and  we  are  probably  poflbflTed  of  a 
peculiar  fenfe  to  diftinguifh  the  nice  degrees  of 
heat  and  cold. 

The  fenfe*  of  touch  and  of  hearing  acquaint  us 
with  the  mechanical  imparl  and  vibration  of  bo- 
dies, thofe  of  fmell  and  tafte  feem  to  acquaint  us 
with  fome  of  their  chemical  properties,  while  the ' 
fcnfcs  of  vifion  and  of  heat  acquaint  us  with  the 
exiftence  of  their  peculiar  fluids. 


Serifaiion  and  Folition. 

II.  Many  motions  are  produced  by  pleafurc  or 
pain,  and  that  even  in  contradiction  to  the  power 
of  volition,  as  in  laughing,  or  in  the  fi:rangury; 
but  as  no  name  ha^  been  given  to  pleafure  or  pain, 
at  the.  time  it  is  exerted  fo  as  to  caufe  fibrous 
motions,  we  have  ufed  the  terra  fenfation  for  this 
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purpofc ;  and  mean  it  to  bear  the  fame  analogy 
to  plcafure  and  pain,  that  tjie  word  volition  docs 
to  defire  and  avcrfion. 

1.  It  was  mentioned  in  the  fifth  Section,  that, 
what  we  have  termed  feniation  is  a  motion  of  the 
central  parts,  or  of  the  whole  fenforium,  begmmng 
at  fome  of  the  extremities  of  it.  This  appeara 
firft,  becaufe  our  pains  and  pledurea  are  always 
caufed  by  o}sx  ideas  or  mufcular  motions,  which 
are  the  motions  of  the  extremities  of  the  fenfo- 
rium. And,  fecondly,  becaufe  the  fphiation  of 
pleafure  or  pain  frequently  continues  iom^  time 
after  the  ideas  or  mufcular  motions  whicli  excite4 
it  have  ceafed :  for  we  often  feel  a  glow  of  plea- 
fure from  an  ag^;eeab}e  reverie,  for  many  minutes 
after  the  ideas,  that  were  the  fuhjcA  of  it,  have 
elcaped  our  memory;  and  frequently  experience 
a  dejedUon  of  fpirits  without  being  able  to  affign 
the  caufe  of  it  but  by  much  recoUeAion. 

When  the  fenforial  faculty  of  defire  or  averfion 
is  excited  fo  as  to  caufe  fibrous  motions,  it  is 
termed  volition ;  which  is  faid  in  Se6l.  V.  tq  be 
a  motion  of  the  central  parts,  or  of  the  wholer 
fenforium,  tenninating  in  fqme  of  the  extremities 
of  it.  This  appears,  firft,  becaufe  our  defires  and 
a-verfions  always  terminate  in  recolledling  and 
comparing  our  ideas,  or  in  exerting  our  mufolesi 
which  are  the  motions  of  the  extremities  of  the 
fenlbrium.     And,  fecondly,  becaufe  defire   or 
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arerfioa  begins^  and  frequently  continues  for  ^ 
time  in  the  central  parts  of  the  fenforiiun,  before 
it  is  peculiaiiy  exerted  at  the  extremities  of  it; 
Sot  we  fometimes  feel  defire  or  averfion  without 
immediately  knowing  their  obje^,  and  in  confe- 
4}uence  without  immediately  exerting  any  of  our 
tnufcular  or  fenfual  motions  to  attain  them :  as 
in  the  beginning  of  the  paflion  of  love,  and  per- 
haps of  hunger^  or  in  the  ennui  of  indolent  peo* 
.pic.  ^     •  , 

Though  fenfation  and  volition  begin  or  tenqi** 
natc  at  the  extremities  or  central,  parts  of  the 
ienforium^  yet  the  whole  of  it  is  frequently  in* 
duenced  by  the  exertion  of  thefe  iaculties^  as  ap- 
pears from  their  eifeds  on  the  external  habit:  for 
the  whole  fkin  is  reddened  by  Ihame^  and  an  uni« 
verfal  trembling  is  producpd  by  fegr;  and  every 
mufcle  of  the  body  is  agitated  in  angry  people  by 
the  defire  of  revenge. 

There  is  another  very  curious  circumftance, 
which  ihews  that  fenfation  and  volition  art 
movements  of  the  fenfcrium  in  contrary  direc* 
lions ;  that  is^  that  volition  begins  at  the  central 
parts  of  it,  and  proceeds  to  the  extremities;,  and 
that  fenfation  begias  at  the  extremities^  and  pro^ 
ceeds  to  the  central  parts:  Imcan  that  thefe  two 
fehforial  faculties  cannot  be  frrongly  exerted  at 
the  lame  time;  for  when  we  exert  our  volition 
ftrongly,  we  do  not  attend  to  pleafure  or  pain } 
and  converfcly,  when  we  are  ftrongly  afFecftcd 
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^with  the  fenfation  of  pleafurc  or  J)ain,  we  ufe  no 
volition.  As  will  be  further  explained  in  Sec- 
tion XVIII-  on  fleep,  and  SeAion  XXXtV.  on 
Volition. 

'2.  All  our  emotions  and  paflions  feem  to  arife 
out  of  the  exertions  of  thefe  two  faculties  of  the 
animal  fcnforium.  Pride,  hope,  joy,  are  thfe 
names  of  particular  pleafures:  fhamc,  defpair, 
borrow,  are  the  names  of  peculiar  pains  i  and  love, 
ambition,  avarice,  of  particular  defires:  hat-red, 
xlifguft,  fear,  anxiety,  of  particular  averfions^ 
WhiHl  the  paffion  of  anger  includes  the  pain 
from  a  recent  injury,;and  the  averfion  to  the  ad- 
verfery  that  occafioned  it.  And  compaflion  is 
the  pain  vVe  experience  at  the  fight  of  milery; 
and  thfe  dfefire  of  relieving  it 

There  is  another  tribe  of  defires,  which  are 
commonly  termed  appetites,  and  are  the  immedi- 
ate colifequences  of  the  abfence  of  fome  irritative 
motions.  Thofe,  which  arifc  from  defe<?l  of  in* 
temal  irritations,  have  proper  names  conferred 
upon  them,  as  hunger,  thirft,  lujft,  and  the  defirc 
of  air,  when  our  refpiration  is  impaired  by  noxi- 
ous vapours ;  and  of  warmth,  when  we  are  ex- 
pofed  to  too  great  a  degree  of  cold.  But  thofe, 
whofe  ftimuli  are  external  to  the  body,  are  named 
from  the  objedls,  which  are  by  nature  conftituted 
to  excite  them  ;  thefe  defires  originate  from  our 
paft  experience  of  the  ple^urable  feniations  they 
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occaiion,  ^s  the  fmell  of  a  hjracinth^  or  the  taHe 
of  a  pine-apple. 

Whence  it  appears,  that  our  pleafures  and 
pains  are  at  leaft  as  various  and  as  numerous  as 
our  irritations;  and  that  our  defires  and  averiions 
muft  be  as  numerous  as  our  pleafures  and  pains* 
J^nd  that  as  fenfation  is  here  ufed  as  a  general 
term  for  our  numerous  pleafures  and  pains,  when 
they  produce  the  conti^adlions  of  our  fibres ;  fo 
volition  is  the  general  name  for  our  delires  and 
averiions,  when  they  produce  fibrous  contrac- 
tions. Thus  when  a  motion  of  the  central  parts, 
or  of  the  whole  fenforium,  terminates  in  the  ex- 
ertion of  our  mufcles,  it  is  generally  called  vo- 
luntary adlion ;  when  it  terminates  in  the  exer- 
tion of  our  ideas,  it  is  termed  recoUedlion,  rea- 
foning,  determining. 

3.  As  the  fenfations  of  pleafure  and  pain  are 
originally  introduced  by  the  irritations  of  exter- 
nal objedls :  fo  our  defires  and  averlions  are  ori^ 
ginally  introduced  by  thofe  fenfations ;  for  when 
the  objects  of  our  pleafures  or  pains  are  at  a  dif- 
tance,  and  we  cannot  inflantaneoufly  pofTefs  the 
(me,  or  avoid  the  other,  then  defire  or  averfion  is 
produced,  and  a  voluntary  exertion  of  our  ideas 
pr  mufcles  fucceeds. 

The  pain  of  himgcr  excites  you  to  look  out  for 
food,  the  tre^,  that  fhades  you,  prcfents  its  odori- 
ferous fruit  before  your  eyes,  you  approach^  pluck, 
»od  eat. 
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The  various  moyeracnts  of  walking  to  the  tree, 
gathering  the  fruit,  and  mailicating  it,  are  aflb* 
ciated  motions  introduced  by  their  connexion 
with  fenfation;  but  if  from  the  Qncoinmon 
height  of  the  tree,  the  fruit  be  inacceffiUe,  and 
you  are  prevented  from  quickly  pofieiling  the 
intended  plcafure,  delire  is  produced.  The  con* 
iequence  of  this  delire  is,  firA,  a  deliberatioh 
about  the  means  to  gain  the  objecffc  of  pleafure 
inprocefs  of  time,  as  it  cannot  be  procured  im- 
mediately; and,  fecondly,  the  mufcular  adtioa 
neceflary  for  this  purpofe. 

You  voluntarily  call  up  all  your  ideas  of  cau- 
fation,  that  are  related  to  the  efieft  you  delire,  and 
voluntarily  examine  and  compare  them,  and  at 
length  determine  whether  to  afcend  the  tree,  or 
to  gather  ftones  from  the  neighbouring  brook,  is 
^fier  to  pra<5life,  or  more  promififig  of  fuccefs ; 
and,  finally,  you  gather  the  ftones,  and  repeatedly 
fling  them  to  diflodge  the  fruit. 

Hence  then  wc  gain  a  criterion  to  diftinguilh 
volimtary  a6ts  or  thoughts  from  thofe  caufed  by 
fenfation.  As  the  former  are  always  employed 
about  the  means  to  acquire  pleafurable  objeds,  or 
^he  means  to  avoid  painful  ones ;  while  the  latter 
are  employed  in  the  pofleflion  of  thofe,  which 
arc  already  in  our  power. 

Hence  the  ailivity  of  this  power  of  volition 

produces  the  great  difference  between  the  human 

and  the  brute  ,creation.    The  ideas  and  the  ac^ 
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,tions  of  brutes  arc  almoft  perpetually  employed 
about  their  prefent  pleafures,  or  their  prefent 
pains ;  and,  except  in  the  few  infiances  which  are 
sneatioded  in  SeAion  XVI.  on  inftin6(,  they  fel- 
dom  bnfy  themfelves  about  the  means  of  procuric^ 
iutme  blifs,  or  of  avoiding  future  mifery ;  fo  that 
the  acquiring  of  languages^  the  making  of  tools, 
and  labouring  for  money,  which  are  all  only  the 
means  to  procure  pleafures ;  and  the  praying  to 
die  Deicy^  as  another  means  to  procure  happinefs^ 
are  chara^eriftic  of  human  nature. 

A.  As  there  are  many  difeafes  produced  by  the 
quantity  of  tl^e  fenfation  of  pain  or  pleafure  being 
too  great  or  t^o  little;  fo  are  there  difeafes  pro- 
duced by  the  mceptibility  of  the  conftitution  to 
motions  caufable  by  thefe  fenfatioas  being  too 
dull  or  too  vivid.  This  fufceptibility  of  the  fyf- 
tem  to  fenfitive  motions  is  termed  fenfibility,  to 
difkinguifh  it  from  fenfation^  which  is  the  a<Slual 
exifience  or  exertion  of  pain  or  pleafure. 

Other  claifes  of  difeafes  are  owing  to  the  ex* 
fceffive  promptitude,  or  fluggilhnefs  of  the  confti- 
tution to  voluntary  exertions,  as  well  as  to  the 
quantity  of  defire  or  of  averfion.  This  fufcepti- 
bility of  the  fyftem  to  volimtary  motions  is  termed 
voluntarity,  to  diftinguiih  it  from  volition,  which 
is  the  exertion  of  defire  or  averfion ;  thefe  difeafes 
will  be  treated  of  at  length  in  the  progrefs  of  the 
work, 
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jijfociation, 

III.  1.  Itisnoteafy  toaiCgnacaufe^wbytbofe 
^  axumal  movements,  that  have  once  occurred  m 
fucceflion^  or  in  combination,  ihould  afterwards 
have  a  tendency  to  fucceed  or  accompany  each 
other.  It  is  a  property  of  animation,  and  diftih* 
gmihes  this  order  of  being  from  the  other  pro- 
ductions of  nature. 

When  a  child  firft  wrote  the  word  man,  it  wa« 
diftinguifhed  in  bis  mind  into  three  letters,  and 
thofe  letters  into  many  parts  of  letters;  but  by 
repeated  ufe  the  word  man  becomes  to  his  hand 
in  writing  it,  as  to  his  organs  of  fpeech  in  pro- 
nouncing it,  but  one  movement  without  any  deli- 
beration, or  fenfaticH),  or  irritation,  interpofed 
between  the  parts  of  it.  And  as  many  feparate 
motions  of  our  mufcles  thus  become  united,  and 
form,  as  it  were,  one  motion ;  fo  each  feparate 
motion  before  fuch  union  may  be  conceived  to 
confifl  of  many  parts  or  fpaces  moved  through ; 
and  perhaps  even  the  individual  fibres  of  our 
mufcles  have  thus  gradually  been  brought  to  a<5k 
in  concert,  which  habits  began  to  be  acquired  as 
early  as  the  very  formation  of  the  moving  organs^ 
long  before  the  nativity  of  the  animal ;  as  ex« 
plained  in  the  Sc6tion  XVI,  2.  on  inftinft. 

a.  There  are  many  motions  of  the  body,  be- 
longing to  the  irritative  clafs,  which  might  hf  a 
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hafty  obfervcr  be  miftakcn  for  affociated  ones ; 
as  the  periAaltic  motion  of  the  fiomach  and  in- 
teilines^  and  the  contractions  of  the  heart  and  ar- 
teries, might  be  fuppofed  to  be  affociated  with 
the  irritative  motions  of  their  nerves  of  fenfe, 
rather  than  to  be  excited  by  the  irritation  of  their 
mufcular  fibres  by  the  diftention,  acrimony,  or 
momentum  of  the  blood.  So  the  diftention  or 
elongation  of  mufcles  by  objedls  external  to  them 
irritates  them  into  contraftion,  though  the  cuti* 
cle  or  other  parts  may  intervene  between  the  fii- 
mulating  body  and  the  contra<5ling  mufcle.  Thus 
a  horfe  voids  his  excrement  when  its  weight  or 
bulk  irritates  the  re6lum  or  Iphinder  ani.  Thefe 
mufcles  aft  from  the  irritation  of  diftention,  when 
he  excludes  his  excrement,  but  the  mufcles  of  the 
abdomen  and  diaphragm  are  brought  into  mo- 
tion by  affociation  with  thofe  of  the  fphindter  and 
pedum. 
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SECT*    XIL 

OF    STtMUXUS,    SENSORIAL    EXBRTtOK,    ANtt 
FIBROUS  CONTRACTtOXi 

I.  Of  fibrous  contraftion.  i.  Twoparticks  of  a  fibre  cart^ 
not  approach  without  the  intervention  of  fomething^  as  ifi 
magnetifm^  elcifricity^  elajlicity.  Spirit  of  life  is  not  eleHric 
ether*  'Galvani's  eJtpcrifHents.  2.  Contraiiion  of  a  fibri. 
3/  Relaxation  fucceeds.  4.  SucceJJive  contra^ionSf  with 
intervals*  ^ick  pulfefi  cm  debility^  from  paucity  of  blooeU 
IVeak  contradlions  pet  formed  in  Icfs  timcj  and  withJhort& 
intervals,  5,  Laji Jituation  of  the  fibres  continues  after  con* 
tra^ion.  .  6.  Contra^ion  greater  than  ufual  induces  pleafure 
or  pain,  f.  Mobility  of  the  fibres  Uniformi  ^antity  of 
fenforial  power  fiuihiates.  Conflitktes  excitability.  IL  Of 
ienforial  exertion,  i*  Animal  motion  includes  Jlimtdusi 
fenforial  power ^  and  contra flile  fibres.  The  fenforial facuU 
ties  a^  feparately  or  conjointly.  Stimulus  of  four  kinds. 
Strength  and  weaknefs  defined,  Senforial  power  perpetually 
exhaujicd  and  renewed.  Weaknefs  from  defe6l  offiimulus. 
From  defied  of  fenforial  power ^  the  dire^  and  indire^  debi-^ 
lity  of  Dr.  Brown,  H'^y  we  become  warm  in  Suxton 
bath  after  a  time^  and  fee  well  after  a  time  in  a  darkifh 
room*  Fibres  may  a6l  violently^  ot  with  their  whole  force^ 
and  yet  feebly.  Great  exertion  in  inflammation  explained. 
Great  mufcular  force  of  fome  infane  people,  %,  Occafional 
accumulation  of  Jenforial  power  in  mufcles  fubje£i  to  confiant 
flimulus.  In  animals  fieeping  in  winter.  In  eggs^  feeds^ 
fcirrhous  tumours^  tendons ^  bones.  3.  Great  exertion  intro* 
duces  pleafure  or  pain.     Inflammation.     Libration  of  the , 
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fxftffn  betwitm  torpor  and  aiiivUy.  Ftver-fits,  4.  Dejirt 
andavtrJiQn  introduced,  Excefs  of  volition  cuns fevers.  III. 
Of  repeated  ftimulus.  i.  AJiimidus  repeated  too  frequently 
hfes  effed.  As  gpium^  wine^  grief  Hence  old  age. 
Opium  and  aloes  inftnall  dofes^  2.  Ajlimulus  not  repeated 
to$  frequently  does  n^t  lofe  effect.  Perpetual  movement  of 
the  vital  organs.  3.  A  Jiimsdus  repeated  at  uniform  times 
prodsices  greater  effe^.     Irritation  combined  with  ajfociati$M. 

4.  Ajlimulus  repeated  frequently  and  uniformly  may  he  witih^ 
drawn^  and  the  a^ion  of  the  organ  will  continue.  Henci 
the  hark  cures  aguei,  and  Jlrengthens  weak  conjiitutionsm 

5.  Defe^  ofjiimulus  repeated  at  certain  intervals  caufci 
fever-Jits.  6.  Stimulus  long  applied  ceafes  to  a(l  a  fecond 
time.  'J.  If  a  ftimulus  excites  fenffttion  in  an  organ  not 
ufisaUy  excited  into  fenfation^  inflammation  is  produced. 
IV.  Of  ftimulus  greater  than  natural  i.  A  ftimulus 
greater  than  natural  dimini/hes  the  quantity  of  fenforial 
power  in  generaL  2.  In  particular  organs.  3,  Induces  the 
organ  into  fpajmodic  anions.  4.  Induces  the  antagonift 
fibres  into  a3ion.  5.  Induces  the  organ  into  convulfive  or 
fixed  Jpajms,  6.  Produces  paralyfts  of  the  organ.  V.  Of 
ftimulus  le(s  than  natural,  i.  Stimulus  left  than  natural 
occaftons  accumulation  offenforial  power  in  general,  z-  In 
particular  organs^  fttt/^i^g  of  the  face  in  afrofty  mornings 
In  fibres  fubje^  to  perpetual  ftimulus  only,  ^iantity  of  fen* 
forial  power  inverfely  as  the  ftimulus.      3.  Induces  pain. 

As  of  coldy  hunger^  head-ach.  4-  Induces  more  feeble 
and  frequent  contrailion.  As  in  low  fevers.  IVhich  are 
frequently  owing  to  deficiency  offenforial  power  rather  than 
to  deficiency  of  ftimulus.  5.  Inverts  fuccejfive  trains  of 
motion.  Inverts  ideas.  6.  Induces  paralyfis  and  death. 
VI.  Cure  of  increafed  exertion.  I.  Natural  cure  of  ex^* 
bmuftim  offenforial  power.  %.  Decreafe  the  irritations. 
VenefeBien.    Cold.    Ahftinence.   .3.  Prevent  the  previowr 
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cold  fi.     Opium,     ^ark.     fVarmth.     Anger.     Surprife. 

4.  Excite  fame  other  part  of  thefyjiem.  Opiiim  and  warm 
bath  relievepains  both  from  defed  and  from  excejs  offtimuUu, 
^.  Firjl  ihcreafe  the  fiimulus  above^  and  then  decreafi  it 
beneath  the  natural  quantity.  VII.  Cure  of  decrcafed  cjc- 
crtion.  1 .  Natural  cure  by  accumulation  of  fenforial power. 
Jgue-fits.  Syncope.  2.  Increafe  the  Jiimulation^  by  wine^ 
opium^  given  fo  as  not  to    intoxieate*.      Cheerful   ideas. 

'    3.  Change  the  kinds  offiimidus.     4.  Stimulate  the  affociat$d 
organs.     Blifiers  of  ufe  in  heart ^bum^  and  cold  extremities.. 

5.  Decreafe  the fiimulation  for  a  time^  cold  bath.  6.  -D/- 
creafe  the  Simulation  below  natural^  and  then  increafe  ii 
above  natural.  Bark  after  emetics.  Opium  after  vertefec-' 
tion.  Pra^ice  of  Sydenham  in  cblora/is.  7.  Prevent  un» 
neccffary  expenditure  of fenforial power.     Decumbent  pofhtrci 

Jilence^  darknefs.  Pulfe  quickened  by  rijing  out  of  bed.. 
8.  To  thegreatefl  degree  of  quiefcence  apply  the  Icaflflimu- 
lus.  Otherwife  paralyjis  or  infammation  of  the  organ  enjiees. 
Ginf  wine^  bli/lers^  deflroy  by  too  great  Jiimulation  in  fevers 
with  debility.  Intoxication  in  the  flightifl  degree  fucceeded 
by  debility^  Golden  rule  for  determining  the  befl  degree  of 
fiimulus  in  low  fevers.  Another  golden  rule  for  determining 
the  quantity  offpirit  which  thofe^  who  are  debilitated  by  drinking 
it^  mayfafely  omit.  VIIL  Conclujion.  SomeJUmnli  increafe 
the  produHion  of  fenforial  power* 

I«  Of  fibrous  contraStiori. 

1.  Ip  two  particles  of  iron  lie  near  each  othet 
without  motion,  and  afterwards  approach  each 
other ;  it  is  reafonable  to  condude  that  fomething 
bcfides  the  iron  particles  is  the  caufe  of  their  ap* 
proximation;  this  invifible  ibmething  is  termed 
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magnetifm.  In  iht  fame  manner^  if  the  particles^ 
xdiich  compofc  an  animal  mufcle,  do  not  touch 
each  other  in  the  relaxed  ftate  of  the  mufcle,  and 
are  brought  into  conta6l  during  the  contradtion 
of  the  mufcle;  it  is  reafomlble  to  conclude^  that 
fome  other  agent  is  the  otufe  of  this  newapprox* 
imation.  For  nothing  can  aif^  where  it  d^es  not 
extft ;  for  to  a&  includes  to  exiji ;  and  therefore  the 
particles  of  the  mufcular  fibre  (which  in  its  ftate 
of  relaxation  are  fuppofed  not  to  touch)  cannot 
i^fie6l  each  other  without  the  influence  of  fome 
intermediate  agent;  this  agent  is  here  termed  the 
fpirit  of  animation^  or  f^^fbriial  power,  but  may 
with  equal  propriety  be  termed  the  power>  which 
caufes  contra£tion ;  or  may  be  called  by  any  other 
name,  which  the  re^er  may  choofe  to  affix  to  it  . 

The  contradtion  of  a  mufcular  fibre  may  be 
compared  to  the  following  ele6lric  experiment, 
which  is  here  mentioned  not  as  a  philofophical 
analogy,  but  as  an  illuftration  or  (imile  to  facili- 
tate the  conception  of  a  difficult  fubjedt  Let 
twenty  very  fitnall  Leyden  phials  properly  coated 
be  hung  in  a  row  by  fine  filk  threads  at  a  finall 
diftance  finom  each  other;  let  the  internal  chai^Q 
of  one  phial  be  pofitive,  and  of  the  other  negative;  . 
idtemately,  if  a  communication  be  made  fix^m  the 
internal  furface  of  the  firft  to  the  external  furface 
of  the  laft  in  the  row,  they  will  all  of  them  in- 
^aiktfy^ipproach  each  other,  and  thus  ihorten  a 
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Jmc  that  irtight  coRne^l  them  like  a  mulcokr  fibre;. 
See  Botanic  Garden^  P/L  Canto  I.  1.  202*  note 
^n  Gymnotns. 

Tlie  ^tra<5tions  of  eleAricity  or  of  magnetifin 
ic%  not" apply  philofophically  to  the  illoftratkm  of 
tiie  contra96tion  of  annn^  fibres,  iince  the  force  of 
fhoTe  attradtions  inereafes  in  fome  proportion  in«- 
terfely  as  the  diftancc,  but  in  mtifcular  motion 
there  appoatB  no  difference  in  velocity  or  ftrength 
Airing  the  beginning  or  end  of  the  contrtftion, 
but  what  may  be  clearly  afcribed  to  the  varying 
medimiiciadvantage  in  the  approximation  of  one 
biMte  to  another.  Nca?  can  mufcular  motion  be 
j^fimilated  with  greater,  plaufibilily  to  the  attract 
tion  of  co^efion  er  dafticity ;  for  in  bending  a 
fteel  fpr ing,  as  a  fm^  fword,  a  left  force  is  re-» 
quired  to  bend  it  the  foil  inch  than  the  fecond; 
and  the  fecond  than  the  third;  the  particles  of  fteel 
on  Ae  convex  fide  of  the  bent  ipring  endeavour* 
mg  to  reftore  themfelves  more  powerfully  the 
further  tTiey  are  drawn  from  ea^h  6ther.  See  Bo- 
tanic Garden,  P.  I.  addit.  Note  XVIII. 

I  am  aware  that  this  may  be  explttitted  another 
way,  by  fiippofing  the  elafticity  of  the  fpring  to- 
depend  more  on  the  eonpreflion  of  the  particW 
on  the  concave  fide  than  on  the  extcnfion  of  thenf^ 
on  the  convex  fide;  and  by  fuppofing  the  ekfti- 
city  of  the  elaftic  gum  to  depend  more  on  the 
reliftance  to  the  lateral  compreffion  of  its  particles 
thab  to  the  longitudinal  exteniion  of  them.    Ne- 
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Terthcfefs  in  mufcular  contraAion,  as  above  ob- 
feired,  there  appears  no  difference  in  the  velocity 
or  force  of  it  at  lis  commencement  or  at  its  termi- 
nation; from  whence  we  rtiuft  conclude  that 
animal  contra6lion  is  governed  by  laws  of  its  own, 
and  not  by  thofe  of  mechanic^,  chemiftry,  xnag- 
nctifm,  or  eledfaicity. 

On  thefe  accounts  I  do  not  think  the  et{)eri- 
tnents  condufire,  which  were  lately  publifhed  by 
Galvani,  Volta,  and  others,  to  fhewar  fithilitudd 
bctwten  the  fpirit  of  animation,  wftidh  contrtitfU 
the  mrufcular  fibres,  and  the  eleSric  fluid.  Since 
the  6le<Shic  fluid  may  aA  only  as  a  more  potent 
ftimulus  exciting  the  mufcular  fibres  info  action, 
ihd  not  by  fupplying  them  with  a  new  quantity 
6f  the  fpirit  of  life.  Thus  in  a  recent  hemiplegia 
I  have  frequently  obferved,  when  the  patient 
yawned  and  flretched  himfelf,  that  the  paralytic 
lin^  moved  alfo,  though  they  were  totally  dif- 
obedient  to  the  will.  And  when  he  was  eledhir 
fied  by  palling  fhocks  from  the  afFedled  hand  to 
the  afFeAed  foot,  a  motion  of  the  paralytic  limbs 
was  alfo  produced.  Now  as  in  the  a6t  of  yawn* 
ing  the  mufcles  of  the  paralytic  limbs  were  excited 
into  a^lion  by  the  ftimulus  of  the  irkfomenefs  of  a 
continued  pofture,  and  not  by  any  additional  quan- 
tity of  the  fpirit  of  life;  fo  we  may  conclude,  that 
the  paflkge  of  the  ele<ftric  fluid,  which  produced 
a  fimilar  effeA,  a6led  only  as  a  ftimulus,  and  not 
by  Supplying  any  addition  of  fenforial  power. 
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If  neverthelcfs  this  theory  Ihould  ever  become 
eflablifhcd^  a  flimulus  muft  be  called  an  edu6tor 
of  vital  ether;  which  ftimulus  may  confift  of  fen- 
fation  or  volition,  as  in  the  elcdric  eel,  as  well  as 
in  the  appulfes  of  external  bodies ;  and  by  drawing 
off  the  charges  of  vital  fluid  may  occaiion  the  ccm- 
traftion  or  motions  of  the  mufcular  fibres^  and  or* 
gans  of  fenfe. 

2.  The  immediate  effeA  of  the  aAion  of  the 
fpirit  of  animation  or  fenforial  power  on  the  fi* 
Ixous  parts  of  the  body,  whether  it  adbs  in  the 
mode  of  irritation,  fenfation,  volition,  or  aflbci* 
ation,  is  a  contraction  of  the  animal  fibre,  accord- 
ing to  the  fecond  law  of  animal  caufation.  Scd. 
rV.  Thus  the  flimulus  of  the  blood  induces  the 
contnuSion  of  the  heart ;  the  agreeable  tafte  of  a 
ftrawberry  produces  the  c(Jntra($lion  of  the  mufcles 
of  deglutition ;  the  effort  of  the  will  contracSts  the 
mufcles,  which  move  the  limbs  in  walking;  and 
by  aflbciation  other  mufcles  of  the  trunk  are 
brought  into  contraAion  to  preferve  the  balance  of 
the  body.  The  fibrous  extremities  of  tlie  organs 
of  fenfe  have  been  fhewn,  by  the  ocular  fpe^Sha  in 
Se6l.  III.  to  fufFer  fimilar  contra<ftion  by  each  of 
the  above  modes  of  excitation  ;  and  by  their  con- 
figurations to  conf?itute  our  ideas. 

3.  After  animal  fibres  have  for  fome  time  beea 
excited  into  contraction,  a  relaxation  fucceeds, 
even  though  the  exciting  caufe  continues  to  a6l. 
In  refpc6l  to  the  irritative  motions  this  is  exem- 
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plificd  in  the  periftaltic  contraftions  of  the  bowels; 
which  ceafe  and  are  renewed  alternately,  though 
the  ftimulus  of  the  aliment  continues  to  be  uni- 
formly  applied;  in  the  fenfitive  motions,  as  in 
ftrangury,  tenefmiis,  and  parturition,  the  alter- 
nate contractions  akd  relaxations  of  the  mufcles 
exill,  though  the  ftimulus  is  perpetual.  In  our 
Toluntary  exertions  it  is  experienced,  as  no  one 
can  hang  long  by  the  hands,  however  vehemently 
he  wills  fo  to  do ;  and  in  the  aflbciate  motions 
the  conftanl  change  of  our  attitudes  evinces  the 
neceffity  of  relaxation  to  thofe  mufcles,  which  have 
been  long  in  adlion. 

This  relaxation  of  a  mufcle  after  its  contrac- 
tion, even  though  the  ftimulus  continues  to  be 
applied,  appears  to  arife  from  the  expenditure  or 
diminution  of  the  fpirit  of  animation  previoufly 
refident  in  the  mufde,  according  to  the  fecond 
law  of  animal  caufation  in  SeA.  IV.  In  thof6 
conftitutions,  which  are  termed  weak,  the  fpirit 
of  animation  becomes  fooner  exhaufted,  and  tre* 
mulous  motions  are  produced,  as  in  the  hands 
of  infirm  people,  when  they  lift  a  cup  to  their 
mouths*  This  quicker  exhauftion  of  the  fpirit 
of  animation  is  probably  owing  to  a  lefs  quantity 
of  it  refiding  in  the  adling  fibres,  which  there* 
fore  more  frequently  require  ^  fupply  fi^om  the 
nerves,  which  belong  to  them. 

4.  If  the  fenforial   power  continues  to  aft, 

whether  it  adfa  in  the  mode  of  irritation,  fenfa- 
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tion,  volition,  or  gflojciation,  a  new  contra<5Viou 
of  the  animal  fibre  fucceeds  after  a  certain  inter-r 
val ;  which  interval  is  of  fliorter  continuance  ir^ 
weak  people  than  }n  ftrong  ones.  This  is  exei^r 
plified  in  the  Ihaking  of  the  hands  of  weak  peor 
pie,  when  they  attempt  to  write*  In  a  manu- 
script ^piftle  of  one  of  my  correfpon4ents^  which 
is  written  in  a  fmall  hand,,  I  obferved  from  four 
to  fix  zig5^gs  in  the  perpendicular  ftroke  of  every 
Jettcr,  which  Ihews  that  both  the  contractions  c^ 
the  fingers,  and  intervals. betwecp  theni,  niuft 
have  been  performed  in  very  Ihort  periods  of 
time. 

The  times  of  contra6lion  of  the  raufcles  of  en- 
feebled people  being  lefs,  and  the  intervals  be- 
tween thofe  cpntrailions  being  lefs  ajfo,  accounts 
for  the  quick  pulfe  in  fevers  with  debility,  and  ii^ 
dying  animals-  The  Ihortnefs  of  the  intervals 
between  one  contraction  and  another  in  weak 
ccnftitutions,  is  probably  owing  to  the  genera} 
deficiency  of  the  quantity  of  the  fpirit  of  anima-  ^ 
tion,  and  that  therefore  there  is  a  lels  quantity 
of  it  to  be  received  at  each  interval  of  the  activity 
of  the  fibres.  Hence  in  repeated  motions,  as  of 
the  fingers  in  performing  on  the  harpfichord,  if 
would  at  firft  fight  appear,  that  fwiftnefe  an4 
ftrer  gth  were  incompatible ;  neverthelefg  the fiogl^ 
contradlion  of  a  mufcle  is  performed  with  greater 
volocily  as  well  as  with  greater  force  by  vigorous 
conflitutions,  as  in  throwing  a  jay^lin. 

There  Is  ligwever  ano^heif  circumftance,  which 
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may  often  ccmtributQ  to  ctufe  the  tjuic^Q^fs  of 
the  pulfe  in  nervous  fevers,  as  in  animals  bleeds 
log  to  death  in  the  fUughter-houfe ;  which  i$  the 
deficient  ^quantity  of  blood;  whence  the  heart  ii 
but  half  diftended,  and  in  coofequenee  fooocr 
<)ontnid8.    See  Sg&.  XXXIL  2.  K 

For  we  xnuft  not  confound  frequcficy  of  repe* 
tition  with  quicknefii  of  motion^  or  the  number  of 
pulfations  with  the  velocity,  with  which  the 
fibres,  which  conflitute  the  coats  of  the  arteries^ 
contra^  thenrfclves.  For  wiiere  the  freqi^ncy 
of  thepulfati^2S  is  bat  feventy-fiTe  in  a  nunute^ 
as  in  health;  the  contra(fting  fibres,  which  con« 
ftitute  the  fides  of  the  arteries,  may  move  through 
a  greater  fpaoe  in  a  given  tioie,  than  where  the 
ti:equency  of  puliation  is  one  hundred  a^  fifty 
in  a  minate,  as  in  £Kne  &v«rs  with  ^reat  debi- 
lity. For  if  in  thofe  fe^^ers  the  artoies  do  not  ex« 
patHi  themfelvea  in  their  diaftole  to  more  than 
half  the  ufuai  diameter  of  their  diaftole  in  healthy 
die  fibres  whidi  oonftitute  their  coats,  will  move 
through  a  lefs  fpace  in  a  minute  than  in  health, 
though  th^  make  two  pulfationr  for  one. 

Suppofethe  diameter  of  the  artery  during  its 
fyftole  to  be  one  line;  and  that  the  diameter  of 
the  iame  artery  during  its  diaftoie  is  in  health 
four  lines,  and  in  a  fev«r  with  gtent  debility 
only  two  lines.  It  follows  that  the  arterial  fibres 
contfa^l  in  healdi  firom  a  circle  of  twelve  lines 
in  droumference  to  a  circle  of  three  lines  in  cir- 
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camferencej  that  is-  they  move  through  a  ffsico 
of  nine  lines  in  length.  While  the  arterial  fibres 
in  the  fevev  with  debility  would  twice  contract 
from  a  circle  of  fix  lines  tb  a  circle  of  three  lines  ; 
tfiat  is  while  they  move  through  a  fpace  equal 
to  fix  lines.  Hence  though  the  fi^quency  of  pul-; 
fation  in  fever  be  greater  as  two  to  one,  yet  the 
velocity  of  contra<5lion  ip  health  is  greater  as  pin<j 
to  fix,  or  as  three  to  two. 

On  the  contrary  in  inflammatory  difeafes  with 
ftrength,  as  in  the  pleurify,  the  velocity  of  the  con-> 
tracing  fides  of  the  arteries  is  much  greater  thaa 
in  health :  for  if  we  fuppofe  the  number  of  pul- 
fations  in  a  pleurify  to  be  half  as  much  mo^  tbaa 
in  health,  that  is  as  one  hundred  and  twenty  tQ 
eighty,  (which  is  about  what  generally  happens 
in  infiamipatory  difeafes)  and  if  the  diameter  of 
the  artery  in  diaftde  be  one  third  greater  than  ia 
healthy  which  I  believe  is  near  the  truth,  the  rer 
fult  will  be,  that  the  velocity  of  the  contradtik 
fides  of  the  arteries  will  be  in  a  pleurify  as  two 
and  a  half  to  one,  compared  to  thp  velocity  of 
their  contra^on  in  a  fiate  of  health ;  for  if  the 
circvimfisrenee  of  thp  fyftqle  pf  thp  artery  be  three 
lines,  and  the  diaftde  m  health  he  twelve  line# 
in  circumference,  and  in  a  pleurify  pightepn  lines; 
and  fecondly,  if  the  wtery  pulfates  thrice  in  th^ 
difeafed  ft^tp  for  twice  in  the  Wealthy  pne,  it  fol- 
lows, that  the  velocity  of  pQntra<5lion  in  the  dif* 
eafed  ftate  to  that  in  the  healthy  ftate  will  be 
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ibrty-fi?e  to  dghte^)^  xxc  as  two  and  a  half  to 
one. 

.  jFVom  hence  it  would  appear,  that  if  we  had  a 
critericm  to  determine  the  velocity  of  the  arterial 
contra^lions,  it  would  at  the  fame  time  give  ua 
their  ftrength,  and  thus  be  of  more  farice  in  dif- 
tifiguiihing  difeafes,  than  the  knowledge  of  their 
frequency.  As  fuch  a  criterion  cannot  be  had^ 
the  frequency  of  pulfation,  the  age  of  the  patient 
being  allowed  for,  will  in  fome  meafure  affift  us 
to  diftinguiih  arterial  ftrength  from  arterial  de- 
bility, lince  in  inflanmuttory  difeafes  with  ftrength 
the  frequency  ieldom  exceeds  one  hundred  and 
eighteen  or  one  hundred  and  twenty  puliations  m 
a  minute ;  unlefs  under  fome  peculiar  circimH 
ftance,  as  the  great  additional  ihmuli  of  wine  or 
of  external  heat 

5.  After  a  mufcle  or  organ  of  fenfe  has  been 
fciDcited  into  contra6Uon,  and  the  fenforial  power 
ceafes  to  a£l»  the  laft  iituation  op  configuration  of 
it  continues;  unlefs  it  be  difturbed  by  the  adlion 
of  fome  antagonift  fibres,  or  otlier  extraneous 
power.  Thus  in  weak  or  languid  people,  where«» 
evot  they  throw  their  limbs  on  their  bed  or  fofa, 
there  they  lie>  till  another  exertion  dianges  their 
attitude;  hence  one  kind  of  ocular  fpedha  feema 
iobe  pnxinced  after  looking  at  bright  objedfls; 
thus  when  a  fire-ftick  is  whirled  round  in  the 
night,  there  i^pears  in  the  eye  a  complete  circle 
of  fire;  i^  bG^o^  cx  confi^iratioii  of  pn?  part 
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cf  the  retina  JMit  deafing  before  the  return  of  the 
whirling  fire, 

.  Thus  if  any  onelook«  $t  tibe  fetdug  fan  fir  a 
ihort  time,  and  then  covers  his  clofedeycs  with 
his  hand,  he  will  for  many  feconds  of  time  per- 
ceive the  image  of  the  fun  on  his  retina.  A  fimi* 
Ur  image  of  all  other  bodies  would  remain  £xne 
time  in  the  eye,  but  is  efiaced  by  the  eternal 
change  of  the  motions  of  the  extremity  of  this 
nenre  in  our  attention  to  other  Qbje(9s.  See  Se<^, 
XVII.  1. 1.  on  Sleep.  Henbe  the  dark  fpots, 
and  other  oeular  fpe^bra,  are  more  frequently  at> 
tended  to,  and  remain  longer  in  the  eyes  of  weak 
people,  as  ^fbr  rioldnt  exereife,  intoxication,  or 
want  of  fleep.  • 

6.  A  contradtion  of  4he  fibres  fbmewhat  greater 
than  ufual  introduces  pleafurable  ieh&tion  kito 
the  fyftem,  according  to  the  fourth  Jaw  of  animal 
caufation.  Henoe  the  pleafure  in  the  beginning 
ef  drunkenneft  is  owing  to  the  increafed  acStion 
of  the  (yBscm  horn  the  ilimulus  of  vinous  fpirit  or 
of  opium.  If  the  centraiSions  be  ftill  greajter  in 
energy  or  ducation,  painful  fenfations  are  intro* 
duced,  as  in  confequ^ce  of  great  heat,  or  cauf« 
tic  applications,  or  fatigue* 

If  any  part  of  the  fyftem,  which  k  ufed  4o  per-- 
pctual  a^ivity,  as  theftomach,  or  heart,  or  the 
fine  veflfele  of  the  flcin,  e<as^for  a.  time  with  lefs 
energy,  another  kind  of  painful  fenfation  enfiies, 
which  is  called  hunger,  op  fiuntoeia,  or  cold« 

This 


1l'*-*#  Digitized  by  Google 


Sedt,  kit.  I.  >.      AMD  EXERTION.  91 

This  occurs  in  a  le&  di^ree  in  tlie  locomothFe 
muMeSf  and  is  callod  w earifomeneis*  In  the  two 
foitner  kinds  of  fen&tion  there  is  eq  espenditure 
of  fenficrrial  poiv^r^  io  tfaefe  latter  thesis  is  an  ae^ 
cumulation  of  it 

7.  We  have  ufcd  the  words  exertion  of  fea.- 
forial  power  as  a  general  term  to  exprefs  either 
irritation^  fenfation,  voUtion,  or  aflociation ;  diat 
is,  to  exprefs  the  adlivity  or  motion  of  the  fpirit 
of  animation,  at  the  time  it  produ^^  the  ooat* 
jbracftions  of  the  6brous  parts  of  the  fjft^n.  It  may 
\)e  fuppoffsd  that  there  may  exift  a  greater  or  Id* 
jnobility  of  the  fibrous  parts  of  our  fyftem,  or  a 
propenfity  to  be  ftimujated  into  contradtion  hf 
the  greater  or  left  quantity  or  energy  of  iii^  ffWt 
of  animation ;  and  that  hence  if  the  ewrtion  of 
the  fenforial  power  be  in  its  natural  ftate,  and 
the  mobility  of  the  fiba^  be  increafed^  the  fame 
quantity  of  fibrous  contra^ipn  will  be  caufed^  aa 
if  the  mobility  of  the  fibres  continuea  in  its  na- 
tural ftate^  and  the  fenforial  exertion  be  increafed* 

Thus  it  may  be  conceived,  that  in  difeafes  ac^ 
companied  ivith  ftrepgth,  as  in  inflam^natory  fe^ 
vars  with  arterial  ftrengtht  that  the  caufe  of 
greater  fibrous  contracftion  may  ex;iil  in  the  m^ 
created  mobility  of  the  fibres,  whofe  contraction* 
are  then?e  both  more  forceahle  and  more  fre^ 
quent.  And  that  in.dife^es  attende4  wlik  4ebi^ 
lity,  as  in  nervous  fevers,  whierp  ^-fibrow  W^ 
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be  conceived  that  the  caufe  coniifts  m  a  decreafe 
of  mobility  pf  the  fibres^  and  that  thofe  weak 
conftitutions,  which  arc  attended  with  cold  ex- 
tremities and  large  pupils  of  the  eyes,  may  pof- 
fefe  lefe  mobility  of  the  contraAile  fibres,  as  well 
as  1q6  quantity  of  exertion  of  the  fpirit  of  ani- 
ination. 

In  anfwer  to  this  mode  of  reafoning  it  may  be 
fufficient  to  obferve,  that  the  contra6Hle  fibres 
confifl  of  inert  matter,  and  when  the  fenforial 
power  is  withdrawn,  as  in  death,  they  poffefs  no 
power  of  motion  at  all,  but  remain  in  their  laft 
Hate,  whether  of  contra<9:ion  or  relaxation,  and 
muft  thence  derive  the  whole  of  this  property 
firom  the  fpirit  of  animation.  At  the  fame  time 
it  is  not  improbable,  that  the  moving  fibres  of 
Itrong  people  may  pofTeis  a  capability  of  receiv- 
ing or  containing  a  greater  quantity  of  the  fpirit 
of  animation  than  thofe  of  weak  people. 

In  every  contraction  of  a  fibre  there  is  an  expen«» 
diture  of  the  fenforial  power,  or  fpirit  of  anima^ 
tion ;  and  where  the  exertion  of  this  fenforial  power 
has  been  for  fome  time  increafed,  and  the  mufcles 
or  oigans  of  fenfe  have  in  confequence  a<fted  with 
greater  enei^,  its  propenfity  to  aAivity  is  pro-r 
portionally  leflened;  which  is  to  be  afcribed  to 
the  e3chauftion  or  diminution  of  its  quantity.  On 
the  contrary,  where  tljere  has  been  lefs  fibrous 
contraction  tlian  ufual  for  a  certain  time,  the  fen- 
inial  power  or  fpirit  of  ahimatipn  becomes  accu- 
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mulated  in  the  ina^live  part  of  the  fyUkcm.  Hence 
yigour  fucceeds  reft^  and  hence  the  propenfity  to 
ai^on  df  all  oor  organs  of  fenie  and  mufcles  is 
in  a  ftate  of  peipetual  fiiu^uation.  The  irrita- 
bility for  inftance  of  the  retina,  that  is,  its  quan^ 
tity  of  fenforial  powcr^  varies  erery  moment  ac- 
cording to  the  brightnefs  or  obfcurity  of  the  ob* 
jcA  laft  beheld  compared  with  the  prefent  one. 
The  fame  occurs  to  our  fenfe  of  heat,  and  to  every- 
part  of  our  fyften^,  which  is  capable  of  being  ex- 
cited into  a<5lio.n. 

When  this  variation  of  the  exertion  of  the  fen- 
forial power  beccMBcs  much  and  permanently 
above  or  beneath  the  natural  quantity,  it  becomes 
a  difeafe.  If  the  irritative  motions  be  too  great 
or  too  little,  it  fhews  that  the  ftiraulus  of  exter- 
nal things  afFeds  this  fenforial  power  too  violently 
or  too  inertly.  If  the  fenfitive  motions  be  too 
great  or  too  little,  the  caufe  arifes  from  the  defi- 
cient or  exuberant  quantity  of  fenfation  produced 
in  confequence  of  the  motions  of  the  mufcular 
fibres  or  oi^gans  of  fenfe;  if  the  voluntary  actions 
are  difeafed  the  caufe  is  to  be  looked  for  in  the 
quantity  of  volition  produced  in  confequence  of 
the  deflre  or  averiion  occafioned  by  the  painful  or 
pleafurable  feniations  above  mentioned.  And  the 
difeafes  of  aiTociation  probably  depend  on  the 
greater  or  lefs  quantity  of  the  other  three  fenfo- 
rial powers  by  which  they  ^^re  fi>rii«d- 

From  wl^ence  it  appears  that  the  propenfity  to 
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a^ftion,  whether  it  be  called  irritability,  fciifibi- 
litjr,  volimtarity,  or  aflbdability,  is  only  another 
mode  6f  ex^reflidn  for  the  quantity  of  fenlorial 
powet  refiding  in  the  organ  to  be  excited.  And 
that  on  the  contrary  the  wOrds  ininitability  and 
infeniihility^  together  with  ioaptit^de.  to  volun^ 
tarji  aBfd  aflbiciate  ntotions,  are  fynonynious  witb 
deficiency  of  the  quantity  of  fenforial  powei^,  or 
of  the  fpirit  .of  aiiimatioii^  i^ikling  in.  the  organs' 
tobeei^ited. 


IL  Offef^orialEiUrtion. 

I.  There  are  three  circumftance^  to  be  attend^' 
€d  to  in  the  produ6tioti  of  animal  motions.  lUf. 
The  ftimulus.  2.  The  fenforial  power.  3d*  The 
eon  tractile  fibre*  1ft.  A  ftimulus,  external  to  the 
organ,  originally  induces  into  a<£Uon  the  fenfo^ 
rial  feculty  tfermed  irritation;,  this  produced  the 
contra<9:ion  of  the  fibres^  which,  if  it  be  perccirod 
at  all,  introduce^pleafureor  paiA ;  which  in  thei# 
adive  ftate  are  termed  fenfation;  which  is  ano- 
ther fenforial  faculty,  and  occafionally  prbducei 
contradlion  of  the  fibres;  this  pleafure  Or  paiA  li 
therefore  to  be  confidered  as  another  ftimulus^ 
which  may  either  a<ft  akme  or  in  conjuni5Uon  with 
the  former  faculty  of  the  fenforium  termed  irri- 
tation. Thi*  new  ftimulua  of  pleafure  or  pain 
either  induces  into  a&ion  &c  fenforial  faculty 
8  termed 
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taased  fbaiatioOj^. which  thea  produces  the  cooi* 
tni6tion  of  the  fibres;  or  it  introduces  dsfire  or 
averfion^  which  «xcite  into  adkioa  anoth^  fen- 
forial  fyaaXtf^  termed  Tolition>  and  may  therefore  ' 
be  can£deted  as  another  flimulus^  which  either 
alone  or  in  conjuo^oa  with  one  or  both  of  the 
two  fo<!iner  faculties  of  the  fenforiom  produces 
the  contnuftion  of  animal  fibres.  There  is  ano- 
thw  iidnforial  power^  that  of  aflbciation,  which 
perpetudlty^  in  conjunction  with  one  or  more  of 
the  above^  and  frequently  fingly,  produces  the 
contradtion  of  animal  fibres,  and  which  is  itfelf 
excited  into  action  by  the  previous  motions  of 
contra£ting  fibres. 

Now  as  the  fenforial  power,  termed  irritation, 
riding  in  any  particular  fibres,  is  CKcited  intcx 
exertion  by  the  fiimulus  of  external  bodies  adting 
cm  lliofe  fibres;  the  fenibrial  power,  termed  fen- 
lation,  refidii^  in  any  particular  fibres  is  excited 
into  exertion  by  the  ilimulus  of  pleafure  or  pain 
ading  on  thofe  fibres ;  the  fenforial  power,  termed 
volition^  refiding  in  any  particular  fibres  is  excit- 
ed into  exertion  by  the  Ilimulus  of  defire  or  aver-? 
fion;  and  the  fenforial  power,  termed  aflbciaticM^ 
refiding  in  any  particular  fibres,  is  excited  into  ac- 
tion by  the  ftimulus  of  other  fibrous  motions, 
which  bad  firequently  preceded  them.  The  word 
ftimulus  may  therefore  be  ufed  without  impro- 
priety of  language,  for  any  of  thefe  four  caufes^ 
which  excite  the  four  fenforial  powers  into  c»- 
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crtion.  For  though  the  immediate  caufe  df  vo-^ 
lition  has  generally  been  termed  a  motive  i  sind  that 
of  irritation  only  has  generdly  obtained  the  niSne 
of  jHmukis ;  yet  as  the  immediate  caufe,  which  ei* 
cites  the  fenforial  powers  of  fenfation,  ot  of  af- 
fociation,  into  exertion,  hare  obtained  no^  general 
name^  we  Ihall  ufe  the  word  ftimulus  for  them 
all. 

Hence  the  quantity  of  motion  ptodticed  in  any 
particular  part  of  the  animal  fyftem  will  be  as  the 
quantity  of  ftimulus,  and  the  quantity  of  fenforial 
power,  or  fpirit  of  animation,  reliding  in  the  con* 
tfa6ling  fibres.  Where  both  thefe  quantities  are 
great,  Jlrength  is  produced,  when  that  word  is  ap- 
plied to  the  motions  of  animal  bodies*  Where 
either  of  them  is  deficient,  weainefs  is  produced; 
as  applied  to  the  motions  of  animal  bodies. 

Now  as  the  fenforial  power,  or  fpirit  of  anima-^ 
tion,  is  perpetually  exhaufted  by  the  expenditure 
of  it  in  fibrous  contradtions,  and  is  perpetually 
renewed  by  the  fecretion  or  produAion  of  it  in 
the  brain  and  fpinal  marrow,  the  quantity  of  animal 
ftrength  muft  be  in  a  perpetual  ftate  of  flu6hia- 
tion  oh  this  account ;  and  if  to  this  be  added  the 
unceafing  variation  of  all  the  four  kinds  of  ftimu- 
lus above  defcribed,  which  produce  the  exertions 
of  the  fenforial  powers,  the  ceafdefs  viciffitude  of 
animal  ftrength  becomes  eafily  comprehended. 

If  the  quantity  of  fenforial  power  remains  the 

iame,  and  the  quantity  of  ftimulus  be  leffened,  a 

'  weaknefs 


Digitized  by 


Google 


SicT.XII.  2.  I.      AND  EXERTION.  97 

weaknefs  of  the  'fibrous  contradlions  enAies,  which 
may  be  denominated  debility  from  defeSpfJlimulus. 
If  the  quantity  of  ftimulus  remains  the  fame,  and 
the  quantity  of  fenforial  power  be  leflened,  ano- 
ther kind  of  weaknefs  enfues,  which  may  be 
tenned  debility  from  defeS  of  feriforial  fower  \  the 
foraier  of  thefe  is  called  by  Dr.  Brown,  in  his 
Elements  of  Medicine,  direidl  debility,  and  the 
latter  indire<9:  debility.  The  coincidence  of  fome 
parts  of  this  work  with  correfpondent  deductions 
in  the  Brunonian  Elementa  MedicinaB,.a  work 
(with  fome  exceptions)  of  great  genius,  muft  be 
confidcred  as  confirmations  of  the  truth  of  the 
theory,  as  they  were  probably  arrived  at  by  dif- 
ferent trains  of  reafoning* 

.  Thus  in  thofe  who  have  been  expofed  to  cold 
and  hunger  there  is  a  -deficiency  of  ftimulus* 
While  in  nervous  fever  there  is  a  deficiency  of 
fenforial  power.  And  in'^  habitual  drunkards,  in 
a  morning  before  their  ufual  potation,  there  is  a 
deficiency  both  of  ftimulus  and  of  fenforial  power. 
While,  on  the  other  hand,  in  the  beginning  of 
intoxication  there  is  an  excefs  of  ftimulus  ;  in  the 
hot-ach,  after  the  hands  have  been  immerfed  in 
fnow,  there  is  a  reduiidancy  of  fenforial  power ; 
^nd  in  inflammatory  difeafes  with  arterial  ftrength, 
there  is  an  excefs  of  both. 

Hence  if  tlie  fenforial  power  be  leflened,  while 
the  quantity  of  ftimulus  remains  the  fame,  as  in 
nervous  fever,  the  fi:cqu«3cy  of  repetition  of  the 
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arteriatl  contratflions  may  continue,  but  their  force 
in  refpeift  to  removing  obftacles,  as  in  promoting 
the  circulation  of  the  blood,  or  the  velocity  of  each 
contraftion,  v/ill  be  diminifhed,  that  is,  tlie  ani- 
mal flrcngth  will  be  leflened.  And  fecondly,  if 
the  quantity  of  fenforial  power  be  leflened,  and 
the  flimulus  be  increafed  to  a  certain  degree,  as  in 
giving  opium  in  nervous  fevers,  the  arterial  con- 
tradlions  may  be  performed  more  frequently  than 
natural,  yet  with  lefs  ftrength. 

And  thirdly,  if  the  fenforial  power  continues 
the  fame  in  refpe6l  to  quantity,  and  the  ftimulus 
be  fomewhat  diminifhed,  as  in  going  into  a 
darkilh  room,  or  into  a  coldilh  bath,  fuppofe  of 
about  eighty  degrees  of  heat,  as  Buxton-bath,  a 
temporary  weaknefs  of  the  afFedted  fibres  is  in- 
duced, till  an  accumulation  of  fenforial  power 
gradually  fuccecds,  and  counterbalances  the  de- 
ficiency of  flimulus,  and  then  the  bath  ceafes  tO' 
fed  cold,  and  the  room  ceafes  to  appear  dark  ; 
becaufe  the  fibres  of  the  fubcutaneous  veflels,  or 
of  the  organs  of  fenfe,  aft  witli  their  ufiiaf 
energy. 

A  fct  of  mufcular  fibres  may  thus  be  {Hmukted 
into  violent  exertion,  that  is,  they  may. aft  fre- 
quently, and  with  their  whole  fenforial  power, 
but  may  neverthelefs  not  aft  flrongly ;  becaufe 
the  quantity  of  their  fenforial  power  was  origin- 
nally  fmall,  or  wasprevioufly  exhaufted.  Henee 
a  flimulus  may  be  ^eat,  and  the  irritation  in 
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confequence  aft  with  its  full  force,  as  in  the  hot 
paroxyfms  of  nervous  fever  5  but  if  the  fcnforial 
power>  termed  irritation,  be  fmall  in  quantity,  the 
fon^  of  the  fibrous  contractions,  and  the  times 
of  their  edhtinuance  in  tlidr  contra6led  Hate*  will 
be  proportionally  fmall. 

In  the  fame  manner  in  the  hot  paroxyfm  of 
putrid  fevers,  which  are  Ihewn  in  Se<ft.  XXXIII. 
to  be  inflammatory  fevers  with  arterial  debility, 
the  fenforidi  pow^  termod  fenfation  is  cxert^ 
with  great  adtivity,  yet  the  fibrous  contra6Hons, 
which  produce  the  circulation  of  the  blood,  ar6 
performed  without  ftrength,  becaufe  the  quantity 
of  fenfoiial  power  then  refiding  in  thdt  part  of 
the  fyftem  is  fmall. 

Thus  in  irritative  fever  with  arterial  ftrength, 
that  is,  with  txcefs  of  f^irit  of  animation,  thfe 
.quantity  of  exertion  during  the  hot  part  of  the 
paroxyfm  is  to  be  eftimated  from  the  quantity  of 
ftimulus>  and  the  quantity  of  fenforial  ,power> 
while  in  fenfitive  (or  inflammatory)  fever  with 
arterial  ftrength,  that  is,  with  excefs  of  fpirit  of 
animation,  the  violent  and  forcible  actions  of  the 
vafcular  fyftem  during  the  hot  part  of  the  par- 
oxyfm are  induced  by  the  exertions  of  two  fcnfo- 
rial powers,  which  are  excited  by  two  kinds  of 
ftimulus.  Thefe  are  the  fenforial  power  of  itri* 
tation  excited  by  the  ftimulus  of  bodies  external 
to  the  moving  fibres,  and  the  fenforial  power  of 
H  a  fenfatioxi 
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fcnfation  excited  by  the  pain  in  confequence  of 
the  increafed  contradUons  of  tbofe  moving  fibres* 
.  And  in  iniane  people  in  fome  caiies  the  force 
of  their  mufcular  actions  will  be  in  proportion  to 
the  qiiaxUity  of  fenforial  power,  which  thqy  pof- 
fcis,  and  the  quantity  of  the  ftimulus  of  defire  or 
averfion,  which  excites  their  volition  ii;>toa<9ipn. 
At  the  fame  time  in  othet  cafes  tlie  ftimulusr  of 
pain  or  pleafure>  and  the  fiimulus  of  external 
bodies,  may  excite  intoaftion  the  fenforial  powers 
pf  fenfetion  and  irritation,  aijd  thus  add  greater 
force  to  their  mufc,ul^  adlidns* 
.  2.  The  application  of  the  ftimulusjr  whether 
that  fiimulus  be  fome  quality  of  external  bodies, 
or  pleafure  or  pain^  or  defire  or  averfion,  or  a 
link  of  affociationj  excites  the  cprrefp9qdenli  fen* 
forial  power  into  a6lion>  and  this  caufes  the  con- 
tra(5lion  of  the  fibre.  Gn  the  contra<ftion  of  the 
iibre  a  part  of  the  fpirit  of  animati(M  becomes  ex- 
pended, and  the  fibre  ceafes  to  contracS^  though 
the  fiimulus  continues  to  be  applied;  till,  in  a 
certain  tinje  the  fibre  having  received  a  fupply  of 
fenforial  power  is  ready  to  Contract  again,  if  the 
ilimulus  continues  to  be  applied.  If  the  fiimulus 
on  tlie  contrary  be  withdrawn,  the  fame  quantity 
of  quiefcent  fenforial  power  becomes  refident  in 
the  fibre  as  before  its  contra<ftion;  as  appears 
from  the  r^dinefs  for  a<^on  of  the  large  locomo- 
tive mufcles  of  thebody  in  a  Ihort  time  afler  cona- 
mon  exertion. 

But 
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But  in  thofe  mufcular  fibres,  which  are  fubjeA 
to  conftant  fiimulus,  as  the  arteries^  glands^  and 
capillary  veffels,  another  phenomenon  occurs,  if 
their  accuftomed  ftimulus  be  withdrawn ;  tsrhioh 
is,  that  the  fenforial  power  becomes  accumulated 
in  the  contra6lile  fibres,  owing  to  the  want  of  its 
being  perpetually  expended,  or  carried  away,  by 
their  ufual  unremitted  contractions.  And  on  this 
account  thofe  mufcular  fibres  become  aftei*- 
wards  excitable  into  their  natural  aftions  by  a 
much  weaker  ftimulus ;  or  into  unnatural  vio- 
lence of  adlion  by  their  accuftomed  ftimulus,  as 
is  feen  in  the  hot  fits  of  intermittent  fevers,  which 
are  in  confequence  of  the  previous  cold  ones; 
Thus  the  mitiute  veflels  of  the  Ikin  areconftantly 
ftimulated  by  the  fluid  matter  of  heat;  if  the 
quantity  of  this  ftimulus  of  heat  be  a  while  di- 
minifhed,  as  in  covering  the  hands  with  fnow, 
the  veflels  ceafe  to  a(ft,  as  appears  from  the  pale- 
nefs  of  the  Ikin ;  if  this  cold  application  of  fnow 
be  continued  but  a  fliort  time,  the  fenforial  power, 
which  had  habitually  been  fupplied  to  the  fibres, 
becomes  now  accumulated  in  them,  owing  to  the 
want  of  its  being  expended  by  their  accuftomed 
contraiftions.  And  thence  a  lefs  ftimulus  of  heat 
wHl  now  excite  them  into  violent  contractions. 

If  the  quiefcence  of  fibres,  which  had  previouf- 
ly  been  fubjeft  to  perpetual  ftimulus,  continues 
a  longer  time;  or  their  accuftomed  ftimulus  be 
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more  completely  withdrawn;  the  accumulation 
of  fenforial  power  becomes  ftill  greater,  as  in 
thofc  expofed  to  cold  and  hunger;  pain  is  pro- 
duced, and  the  organ  gradually  dies  from  the  chie- 
mical  changes,  which  take  place  in  it;  or  it  is  at 
a  great  diilance  of  time  reftorcd  to  a6lion  by  fti- 
mulus  applied  with  great  caution  in  fmall  quan- 
tity, as  happens  to  fome  larger  animals  and  to 
many  infedte,  which  during  thp  winter  moniha 
lie  benumbed  with  cold>  and  are  faid  to  fleep, 
and  to  perfons  apparently  drowned,  or  apparently 
fnozen  to  death.  Snails  have  been  faid  to  revive 
by  throwing  them  into  water  after  having  been 
many  years  Ihut  up  in  the  cabmets  of  the  curi- 
ous ;  and  eggs  and  feeds  in  general  are  reftored 
to  life  after  many  months  of  torpor  by  the  ftimu* 
lu3  of  warmth  and  raoifture. 

The  inflammation  of  fcirrbous  tumours,  which 
have  long  exiftcd  in  a  ftate  of  ina^ftion,  is  a  pro- 
cefs  of  this  kind ;  as  well  as  the  fcnlibility  ac- 
quired by  inflamed  tendons  and  bones,  which  had 
at  their  formation  a  iimilar  fenfibility,  which  had 
fo  long  lain  dormant  io  their  uninflamed  ftate. 

3.  If  after  long  quiefcence  from  defeft  of  fti-* 
mulus  the  fibres,  wliich  had  previoufly  been  ha-» 
bituatcd.to  perpetual  ftimulus,  arc  again  expofed 
to  but  their  ufual  quantity  of  it ;  as  in  thofc  who 
have  fuffered  the  extremes  of  cold  or  hunger ;  4 
violent  exertion  of  the  affeAcd  organ  commencesj 
©wing,  as  above  explained,  to  tlic  great  accumu-r 
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latlon  of  fcqfori^l  power.  This  violent  cxertioi^ 
npt  only  diminifhes  the  acpimulatpd  fpirit  of  ani- 
mation, but  at  the  fame  time  induces  plcafure  or 
pain  into  the  fyftem,  which,  whether  it  bo  fuc- 
cceded  by  inflammation  or  not,  becomes  a^i  addi- 
tional fUmulus,  and  afting  along  with  the  former 
one,  produces  ftill  greater  exertions ;  and  thus 
reduces  the  fenforial  powet:  in  the  contrafting 
fibres  beneath  its  natural  quantity* 

When  the  fpirit  of  animation  is  thus  exhaulled 
by  ufelefs  exertions,  the  organ  becomes  torpid  or 
unexcitable  into  action,  and  a  fecond  fit  of  quief* 
cencc  fucceeds  that  of  abundant  adiivity.  Dur- 
ing this  fecond  fit  of  quiefcence  the  fenforial 
power  becomes  again  accumulated,  and  another 
fit  of  exertion  follows  in  train.  Thefe  vjciflitudes 
oif  exertion  and  inertion  of  the  arterial  fyftem  con- 
fiitute  the  paroxyfms  of  remittent  feveiig ;  or  in- 
termittent ones,  when  there  is  an  interval  of  tlic 
liatural  adiion  of  the  arteries  between  the  exacer- 
bations. 

In  thefe  paroxyfms  of  fevers,  which  confift  of 
the  libration  of  the  arterial  fyftem  between  the 
extremes  of  exertioi^  and  quiefcence,  either  the 
fits  become  leis  and  lefs  violent  from  the  contrac- 
tile fibres  becoming  lefs  excitable  to  the  ftimulus 
by  habit,  that  is,  by  becoming  accuftomed  to  it, 
as  explained  below  XII.  3.  1.  or  the  whole  fenfo- 
rial power  becomes  exhaufted,  and  the  arteries 
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ceafc  tp  beat,  and  the  patient  dies  in  the  cold  part 
of  the  baroxyfm.  Or  fecondly,  fo  much  pain  is 
introdiiced  into  the  fyftem  by  the  violent  contrac- 
tions of  the  fibres,  that  inflammation  arifes,  which 
prcvehts  future  cold  fits  by  expending  a  part  of 
the  fenforial  power  in  the  extenfion  of  old  veflels 
or  the  produftion  of  new  ones ;  and  thus  pre- 
venting the  too  great  accumulation  or  exeftion  of 
it  in  other  parts  of  the  fjrfliem ;  or  which  by  the 
great  increafe  of  fl:imulus  excites  into  great  adlion 
the  whole  glandular  fyftem  as  well  as  the  arterial, 
and  thence  a  greater  quantity  of  fenforial  power 
is  produced  in  the  brain,  and  thus  its  exhauftion 
in  any  peculiar  part  of  the  fyftem  ceafes  to  be  ef- 
feded. 

4.  Or  thirdly,  in  cpnfequence  of  the  painful  or 
pleafurable  fenfation  above  mentioned,  defire  and 
averfion  are  introduced,  and  inordinate  volition 
fucceeds ;  which  by  its  own  exertions  expends  fo 
much  of  the  fpirit  of  animation,  that  the  two 
other  fenforial  faculties,  or  irritation  and  fenfa- 
tion, a&  fo  much  more  feebly ;  that  the  parox- 
yfms  of  fever,  or  that  libration  between  the  ex- 
tremes of  exertion  and  ina6livity  of  the  arterial 
fyftem,  gradually  fubfides.  On  this  account  a 
temporary  infanity  is  a  favourable  fign  in  fevers^ 
as  I  have  had  fome  opportunities  of  obferving. 
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III.  Of  repeated  Stimulus. 

1.  When  a  ftimulus  is  repeated  more  frequent- 
ly than  the  expenditure  of  fenforial  power  can  be 
renewed  in  the  ailing  organ,  the  efFeft  of  the  fti- 
mulus becomes  gradually  diminifhed.    Thus  if 
two  grains  of  opium  be  fwallowed  by  a  perfon 
unufed  to  fo  ftrong  a  ftimulus,  all  the  vafcular 
fyftems  in  the  body  aft  with  great  energy,  all  the 
fecretions  and  the  abforption  from  thofe  fecreted 
fluids  are  increafed  in  quantity ;  and  pleafure  or 
pain  are  introduced  into  the  fyftfem,  which  adds 
an  additional  ftimulus. to  that  already  too  great. 
After  fome  hours  the  fenforial  power  becomes  dimi- 
nifhed in  quantity,  expended  by  the  great  a6tivity 
of  the  fyftem ;  and  thence,  when  the  ftimulus  of  the 
opium  is  withdrawn,  the  fibres  will  not  obey  their 
ufual  degree  of  natural  ftimulus,  and  a  confe- 
<juent  torpor  or  (juiefcence  fucceeds,  as  is  ex- 
perienced by  drunkards,  who  on  the  day  after  a 
great  excefs  of  fpirituous  potation  feel  indigeftion, 
head-ache,  and  general  debility. 

In  this  fit  of  torpor  or  quiefcence  of  a  part  or 
of  the  whole  of  the  fyftem,  an  accumulation  of 
the  fenforial  power  in  theafiefted  fibres  is  formed, 
^nd  occafions  a  fecond  paroxyfm  of  exertion  by 
the  application  only  pf  the  natural  ftimulus,  and 
thus  a  libratibn  of  thp  fenforial  exertion  between 
one  excefs  and  the  other  continues  for  two  or 
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t^ee  days,  where  the  iflimulus  was  violent  in  de- 
gree ;  and  for  weeks  in  fome  fevers,  from  the  fti- 
inulus  of  contagious  matter. 

But  if  a  fecond  dofe  of  opium  be  exhibited  be- 
fore the  fibres  have  regained  their  natural  quan- 
tity of  fenforial  power,  its  efFetfl  will  be  much  lefs 
than  the  fqrmer,  becaufe  the  fpirit  of  animation 
or  fenforial  power  is  in  part  exhauftcd  by  the 
previous  excefs  of  exertion.  Hence  all  medi* 
cines  repeated  too  frequently  gradually  lofe  their 
cfiedl,  as  opium  and  wine.  Many  things  of  dif- 
agreeable  tafte  at  firft  ceafe  to  be  difagreeable  by 
frequent  repetition,  as  tobacco ;  grief  and  pain 
gradually  diminifli,  and  at  Ipngth  ceafe  altoge- 
ther, and  henpe  life  itfelf  becomes  tolerable. 

Befides  the  temporary  diminution  of  the  fpirit 
of  animation  or  fenforial  power,  which  is  natu- 
rally ftationary.  or  refluent  in  every  living  fibre, 
by  a  fingle  exhibition  of  a  powerful  ftimulus,  the 
contractile  fibres  themfelves^  by  the  perpetual  apr 
plication  of  a  new  quantity  of  ftimulus,  before 
they  have  regained  their  natural  quantity  of  fen-» 
forial  power,  appear  to  fufFcr  in  their  capability 
of  receiving  fo  much  as  the  natuml  quantity  of 
fenforial  power ;  and  hence  a  permanent  defici- 
ency of  fpirit  of  animation  takes  place,  however 
long  the  ftimulus  may  have  been  withdrawn.  On 
this  caufe  depends  the  permanent  debility  of 
thofe,  who  have  been  addiAed  to  intoxication, 
the  general  wcaknefs  of  old  age,  and  the  natural 
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debility  or  iftirritability  of  thofe,'  who  hare  pale 
ikins  and  large  pupils  of  their  eyes. 

There  is  a  curious  phenomenon  belongs  to  this 
place,   which  has  always  appeared  difiicult  of 
folution ;  and  that  is,  that  opium  or  aloes  may 
be  exhibited  in  fmall  dofes  at  firft,  and  gradually 
increafed  to  very  large  ones  without  producing 
ftupor  or  diarrhoea.  In  this  cafe,  though  the  opium 
and  aloQS  are  given  in  fuch  fmall  dofes  as  not  to 
produce  intoxication  or  catharfis,  yet  they  arc 
exhibited  in  quantities  fufficient  in  fome  degree 
to  exhatUt  the  fenforial  power,  and  hence  a 
ftronger  and  a  fhronger  dofe  is  required ;  other-* 
wife  the  medicine  would  foon  ceafe  to  aft  at  all. 
On  the  contrary,  if  the  opium  or  aloes  be  exhi- 
bited in  a  large  dofe  at  firft,  fo  as  to  produce  in* 
toxication  or  diarrhoea ;  after  a  few  repetitions  the 
quantity  of  either  of  them  may  be  diminilhed, 
and  they  will  ftill  produce  this  effeft.     For  the 
more  powerful  ftimulus  diflevers  the  progreffive 
catenations  of  animal  motions,  defcribed  in  Seft. 
XVII.  and  introduces  a  new  link  between  them  j 
whence  every  repetition  ftrengthens  this  new  aflb- 
ciation  or  catenation,  and  the  ftimulus  may  be 
gradually  decreafcd,  or  be  nearly  withdrawn,  and 
yet  the  effeft  Ihall  continue ;  becaufe  the  fenforial 
power  of  aflbciation  or  catenation  being  united 
with  the  ftimulus,  increafcs  in  energy  with  every 
repetition  of  the  catenated  circle ;  and  it  is  by 
thefe  means  that  all  the  irritative  aftbciations  of 
potions  are  originally  produced. 

Thus 
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Thus  if  the  Peruvian  bark  be  given  in  the  in- 
tervals between  the  fits  erf  intermittent  fever  in 
iuch  finall  dofes,  as  not  to  prevent  the  returns  of 
fever,  the  conftitution  ceafes  to  obey  its  ftimu* 
lus,  and  the  difeafe  cannot  be  cured  even  by  the 
largeft  dofes  of  bark,  unlefs  the  patient  ceafes  to 
take  any  for  a  few  days  previous  to  the  exhibi- 
tion of  larger  dofes.  But  if  large  dofes  be  at  firft 
exhibited,  fo  as  to  prevent  the  return  of  fever, 
fmall  ones  taken  afterwards  will  continue  to  pre* 
Tent  the  return  of  it. 

2.  When  a  fiimulus  is  repeated  at  fuch  diftant 
intervals  of  time,  that  the  natural  quantity  of  fen* 
forial  power  becomes  completely  reftored  in  the 
a6ling  fibres,  it  will  oA  with  the  fame  enei]gy  as 
when  firft  applied.  Hence  thofe  who  have  lately 
aocuftomed  themfelves  to  large  dofes  of  opium  by 
beginning  with  fmall  ones,  and  gradually  increaf- 
ing  them,  and  repeating  them  frequently,  as  men- 
tioned in  the  preceding  paragraphs ;  if  they  inter- 
mit the  ufe  of  it  for  a  few  days  only,  muft  begin 
9gain  with  as  fmall  dofes  as  they  took  at  firft, 
othcrwife  they  will  experience  thq  inconveniences 
of  intoxication. 

On  this  circumftance  depend  the  confiant  un- 
failing effciSls  of  the  various  kinds  of  ftimulus, 
which  excite  into  a6Hon  all  the  vafcular  fyflems 
in  the  body ;  the  arterial,  venous,  abforbent,  and 
glandular  veffcls,  are  brought  into  perpetual  im- 
wearied  adion  by  the  fluids,  which  are  adapted 
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to  flimulatc  them;  but  thefe  have  the  lenforial 
power  of  affpciation  added  to  that  of  initatipDy 
and  eyen  in  fbme  degree  that  of  fenCation^  and 
even  of  volition,  as  will  be  fpoken  of  in  their 
places;  and  life  itfelf  is  thus  carried  on  by  the 
prodtiftion  of  fenforial  power  being  eq\ial  to  its 
wafte  or  expenditure  in  the  perpetual  movement 
of  the  vafpqlar  prgani;5ation. 

8.  Whpn  ^  ftimujus  is  repeated  at  uniform  in- 
tervals-of  time  ^it^  fuel?  diftances  between,  thera, 
that  the  expenditure,  of  fenforial  power  in  the 
a6ling  fibres*  becprpes  completely  renewed,  the 
cfFe^Sl  is  prpduced  with  greater  facility  or  energy* 
For  the  fenforial  power  of  affociation  is  combined^ 
with  the  fenforial  power  of  irritation,  or,  iricomrv 
mon  language,  the  acquired  habit  affifts  the  power 
of  the  ftimulus. 

This  circumRance  not  only  obtains  in  the 
annyal  and  diurnal  catenations  of  animal  motions 
explained  in  Se6l.  XXXVI.  but  in  every.  Ids  cir- 
cle of  aiSlions  or  ideas,  as  in  the  burtlien  of  a  fong, 
or  the  iterations  of  a  dance;  and  conflitutes  the 
pleafure  we  receive  from  repetition  and  imitation;, 
as  treated  of  in  Se<a- XXII.  2. 

4.  When  a  ftimulus  has  been  many  times  re- 
peated at  uniform  intervals,  fo  as  to  produce  the 
.  complete  a6lion  of  the  organ,  it  may  then  be  gra-^ 
dually  diminiihed,  or  totally  withdrawn,  and  the 
aAion  of  the  organ  will  continue.  For  the  fen- 
forial power  of  affociation  becomes  united  with 
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that  of  irritation,  and  by  frequent  rcpetitioa  be- 
comes at  length  of  fufEcient  energy  to  carry  on 
the  new  link  in  the  circle  of  actions,  without  the 
irritation  whi<^h  at  firft  introduced  it.  ^ 

Hence,  whdin  the  bark  is  given  at  Hated  inter^* 
vals  for  the  cure  of  intermittent  ferers,  if  fixty 
grains  of  it  be  given  every  three  hours  for  thd 
twenty-four  hours  preceding  the  expefted  pa- 
roxyfm,  fo  as  to  ftimulate  the  defedive  part  of 
the  fyftem  into  a6Uon,  and  by  that  means  to  pre* 
vent  the  torpor  or  quiefcencc  of  tlie  fibi'es,  which 
conftitutes  the  cold  fit;  much  lefs  thari  half  th* 
quantity^  given  before  the  timb  at  which  another 
paroxylm  of  quiefcencc  Would  have  taken  placci 
Will  be  fufficient  to  prevent  it;  becaufe  now  the 
fenforial  power,  teimed  ^ffociation,   a6ls  in  a 
twofold  manner.    Firft,  in  rcfpeft  to  the  period 
6f  the  catenation  in  which  the  cold  fit  waj$  pro- 
duced, which  is  now  diflevered  by  the  ftronger 
liimulus  of  the  firft  dofes  of  the  bark ;  and,  fe-t 
condly,  becaufe  each  dofe  of  bark  being  repeated 
ftt  periodical  times,  has  its  efleft  increafed  by 
the  fenforial  faculty  of  aflbciation  being  combined 
with  that  of  irritation. 

Now,  when  fixty  grains  of  Peruvian  bark  arc 
taken  twice  a  day,  fuppofe  at  ten  o'clock  and  at 
fix,  for  a  fortnight,  the  irritation  excited  by  tbii 
additional  ft:imulus  becomes  a  part  of  the  diurnal 
circle  of  adtions,  and  will  at  length  cany  on  the 
increafed  adion  of  the  fyftem  without  Ac  affift* 
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ance  of  the  ilimula^s  of  the  bark.  On  this  theorf 
the  bitter  medicines,  chalybeates,  and  opiates  ill 
appropriated  dofes,  exhibited  for  a  fortnight,  give 
permanent  ftrength  to  pale  feeble  children,  and 
other  weak  conllltutions. 

5.  When  a  defeft  of  iKmulus,  as  of  heat^ 
recurs  at  certain  diurnal  intervals,  which  induces 
fome  torpor  or  quiefcence  of  a  part  of  the  fyftem, 
Ihe  diurnal  catenation  of  anions  becomes  difor- 
dered,  and  a  new  affociation  with  this  link  of 
torpid  aftion  i^  formed ;  on  the  next  period  the 
quantity  of  quiefcence  will  be  increafed,  fuppofe 
the  fame  defe6l  of  ftimulus  to  recur,  becaufe  now 
Uie  new  affociation  confpires  with  the  defetftive 
irritation  in  introducing  the  torpid  aftion  of  this 
part  of  tha  diurnal  catenation.  In  this  mannet 
many  fever- fits  commence,  where  the  patient  is 
for  fome  days  indifpofed  at  certain  hours,  before 
the  cold  paroxyfm  of  fever  is  completely  formed. 
See  Sc6l.  XVII.  3.  3.  on  Catenation  of  Animal 
Motions. 

6.  If  a  ftimulus,  which  at  firft  excited  the  af^ 
fefted  organ  into  fo  great  exertion  as  to  produce 
fenfation,  be  continued  for  a  certain  time,  it  will 
ceafe  to  produce  fenfation  both  then  ahd  when 
repeated,  though  the  irritative  motions  in  confer 
quence  of  it  may  continue  or  be  re-excited. 

Many  catenations  of  irritative  motions  were  at 
firft  fucceeded  by  fenfation,  as  the  apparent  mo- 
tions of  objects  when  wc  walk  paft  them,  and 
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probably  the  vital  mbtions  themfelvcs  in  the  early 
ilateof  our  exiftence.  But  as  thofe  fenfations 
were  followed  by  no  movements  of  the  fyliem  in 
confequence  of  them>  they  gradually  ceafed  to  be 
produded,  not  being  joined  to  any  fuccceding 
link  of  catenation.  Hence  contagious  matter, 
which  has.  for  forae  week?;  flimulatcd  thefyftem 
into  great  and  permanent  fcnfation,  ceafes  ^tcr- 
wards  to  produce  general  fenfation,  or  inflamma- 
tion, though  it  may  ftill  induce  topical  iixitations. 
See  Sea.  XXXIU.  2.  8.  XIX-  10.  . 

Our  abforbent  fyliem  then  feems  to  receive 
thofe  contagious  matters,  which  it  has  before  ex- 
perienced, in  the  lame  manner  as  it  imbibes  cqmr 
nion  moifture  or  other  fluids;  that  is,  without 
.being  thrown  into  fo  violent  adlion  as  to  produce 
fenfation;  the , confequence  of  which  is  an.  in- 
creafe  of  daily  energy  or  adivity,  till  inflamma- 
tion and  its  confequences  fucceed. 

7.  If  a  flimulus  excites  art  organ  into  fuch 
violent  contra6Uons  as  to  produce  fenfation,  the 
motions^  of  which  organ  had  not  ufually  produced 
fenfation,  this  new  fcnforial  power,  added  to  the 
irritation  occafioned  by  the  IHmulus,  increafes 
the  aftivity  of  the  organ.  And  if  this  aftivity  be 
catenated  with  the  diurnal  circle  of  adlions,  an 
increafing  inflammation  is  produced ;  as  in  the 
evening  paroxyfms  of  fmall-pox,  and  other  fevers 
with  inflammation.  And  hence  fcirrhous  tu- 
laaours,   tendons  and  membranes,  and  probably 
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the  arteries  themfelves  become  inflamed,  when 
they  are  ftrongly  ftimulated. 

IV.     Of  Stimulus  greater  than  naturaL 

1.  A  quantity  of  ftimulus  greater  than  tiatural, 
producing  an  increafed  exertion  of  fenforial  pow- 
er, whether  that  exertion  be  in  the  mode  of  irri- 
tation, fenfation,  volition,  or  alTociation,  dimi- 
niflies  the  general  quantity  of  it.  This  fadt  is 
obfervable  in  the  progrefs  of  intoxication,  as  the 
increafed  quantity  or  energy  of  the  irritative  mo- 
tions, owing  to  the  ftimulus  of  vinous  fpirit,  in- 
troduces much  pleafurable  fenfation  into  the  fyf- 
tem,  and  much  exertion  of  mufcular  or  fenfual 
motions  in  confequence  of  this  increafed  fenfa- 
tion; the  voluntary  motions,  and  even  the  af- 
fociate  ones,  become  much  impaired  or  diminilh- 
ed;  and  delirium  and  ftaggering  fucceed.  See 
Sc6i.  XXI.  on  Drunk ennefs.  And  hence  the 
great  proftration  of  the  ftrength  of  the  locomo- 
tive mufcles  in  fome  fevers,  is  owing  to  the  ex- 
hauflion  of  fenforial  power  by  the  increafed  ac- 
tion of  the  arterial  fyftem. 

In  like  manner  a  ftimulus  greater  than  natural, 
applied  to  a  part  of  the  fyftem,  increafes  the  ex- 
ertion of  fenforial  power  in  that  part,  and  dimi- 
nifhes  it  in  fome  other  part.  As  in  the  com- 
mencement of  fcarlet  fever,    it  is   ufual  to  fee 
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great  rednefs  and  heat  on  the  faces  and  breads  of 
children,  while  at  the  fame  time 'their  feet  are 
colder  than  natural ;  partial  heats  are  obfervablc 
in  other  fevers  with  debility,  and  are  generally- 
attended  with  torpor  or  quiefcence  of  fome  other 
part  of  the  fyftem.  But  thcfe  partial  exertions  of 
fenforial  power  are  fometimes  attended  with  in- 
creafed  partial  exertions  in  other  parts  of  the  fyf- 
tem, which  fympathize  with  them,  as  the  fluihing 
of  the  face  ^fter  a  full  meal.  Both  thefe  therefore 
are  to.  be  afcribed  to  fympathetic  a^ibciatioos^ 
explained  in  SeA.  XXXV.  and  not  to  general 
exhaufiion  or  accumulation  of  fenforial  power. 

2.  A  quantity  of  ft  imulus  greater  than  natural, 
producing  an  increafed  exertion  of  fenforial  pow- 
er in  any  particular  organ,  dimiiiiflxes  the  quan- 
tity of  itin  that  organ.  This  appears  from  the 
contra(ftions  of  animal  fibres  being  not  fo  ealily 
excited  by  a  lefs  ftimulus  after  the  organ  has 
been  fubjeAed  to  a  greater.  Thus  after  Tooking 
at  any  luminou3  object  of  a  fmall  fize,  as  at  the 
fetting  fun,  for  a  Ihort  time,  fo  as  not  much  to 
fatigue  the  eye,  this  part  of  the  retina  becomes 
lefs  fenfible  to  fmaller  quantities  of  light;  hence 
wlien  the  eyes  are  turned  on  other  lefs  luminous 
parts  of  the  flcy,  a  dark  fpot  is  feen  refembling 
the  ihape  of  the  fun,  or  other  luminous  ob- 
jedt  which  we  laft  behold.     See  SedL  XL.  No.  2. 

Thus  we  arc  fome  time  before  we  can  diflin- 
guifli  pbjeds  in  an  obfcure  room  after  coming 
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from  bri^t  day-light,  though  the  iris  preferitly 
contrafts  itfelf.  We  arc  not  able  to  hear  weak 
fbmids  after  loud  ones.  And  the  ftomachs  of 
thofe  who  have  been  much  habituated  to  the 
ftronger  ftimulus  of  fermented  or  fpirituous' 
fiquors,  are  not  excited  into  due  action  by  weaker 
ones. 

3.  A  quantity  of  ftimulus  fomething  greater 
than  the  iaft  mentioned,  or  longer  continued, 
itiduces  the  organ  into  fpafmodic  a6lion,  which 
ceafes  and  recurs  alternately.  Thus  on  looking 
for  a  time  on  the.  fctting  fun,  fo  as  not  greatly  to 
fetigue  the  fight,  a  yellow  fpe6lrum  is  feen  when 
the  eyes  are  clofed  and  covered,  which  continues  for 
a  time,  and  then  difappears  and  recurs  repeatedly 
before  it  entirely  vanifhes.  See  Se<9:.  XL.  No.  5. 
Thus  the  action  of  vomiting  ceafes  and  is  renewed 
by  intervals,  although  the  emetic  drug  is  thrown 
up  with  the  firft  effort.  A  tenefmus  continues* 
by  intervals  fome  time  after  the  exclufion  of  acrid 
excrement ;  and  the  pulfations  of  the  heart  of  a 
viper  are  faid  to  continue  fome  time  after  it  is 
cleared  from  its  blood. 

In  thefe  cafes  the  violent  contra6lions  of  the 
fibres  produce  pain  according  to  law  4;  and  thi^ 
pain  oxrilitutes  an  additional  kind  or  quantity  of 
excitement,  which  again  induces  the  fibres  into 
contradlion,  and  which  painftil  excitement  is  again 
lenewed,  and  again  induces  contractions  of  the* 
fibres  with  giJadually  diminifliing  eiFedt. 
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4.  A  quantity  of  flimulus  greater  than  that  hift 
mentioned,  or  longer  continued,  induces  the 
antagonift  mufcles  into  fpafmodic  a(5tion.  This 
is  beautifully  illuftrated  by  the  ocular  fpe6lra 
defcribed  in  Se6l.  XL.  No.  6.  to  which  the  reader 
is  refen'ed.  From  thofe  experiments  there  is 
reafon  to  conclude  that  the  fatigued  part  of  the 
retina  throws  itfelf  into  a  contrary  mode  of  a6lion 
like  ofcitation  or  pandiculation,  as  foon  as  the 
ftimulus,  which  has  fatigued  it,  is  withdrawn; 
but  that  it  ftill  remains  liable  to  be  excited  into 
a6i:ion  by  any  other  colours  except  the  colour 
with  which  it  has  been  fatigued.  Thus  the 
yawning  and  flretching  the  limbs  after  a  continu- 
ed adlion  or   attitude  feems  occafioned  by  the 

^ntagonift  mufclcs  being  ftimulated  by  their  ex- 
tenfion  during  the  contra6lions  of  thofe  in  adlion, 
or  in  the  fituation  in  which  that  a6lion  kft  left 
them. 

5.  A  quantity  of  flimulus  greater  tlian  the  laft, 
or  longer  continued,  induces  variety  of  convul- 
iions  or  fixed  fpafms  either  of  the  afFe<5led  organ 
or  of  the  moving  fibres  in  the  other  parts  of  the 
body.  In  refped  to  the  fpedra  in  the  eye,  this  is 
well  illuftrated  in  No.  7  and  8,  of  Se6l.  XL. 
Epileptic  convnlfions,  as  the  emproflhotonos  and 
opiflhotonos,  with  the  cramp  of  the  calf  of  the 
leg,  locked  jaw,  and  other  cataleptic  fits,  appear 
to  originate  from  pain,  as  fome  of  thefe  patients 
fcream  aloud  before  the  convulfiori  takes  place; 
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which  feems  at  firft  to  be  an  effort  to  relieve 
painful  fenfation,  and  afterwards  an  effort  to 
prevent  it. 

In  thefc  cafes  the  violent  contractions  of  the 
fibres  produce  fo  much  pain,  as  to  conftitute  a 
perpetual  excitement;  and  that  in  fo  great  a  de* 
gree  as  to  allow  but  fmall  intervals  of  relaxation 
of  the  contracting  fibres  as  in  convulfions,  or  no 
intervals  at  all  as  in  fixed  fpafms. 

6.  A  quantity  of  ftimulus  greater  than  the  laft, 
or  longer  continued,  produces  a  paralyfis  of  the  or- 
gan.   In  many  cafes  this  paralyfis  is  only  a  tempos 
rary  effect,  as  on  looking  long  on  a  fmall  area  of 
bright  red  filk  placed  on  a  fheet  of  white  paper  on 
the  floor  in  a  ftrong  light,  the  red  filk  gradually  be- 
comes paler,  and  at  length  difappears;    which 
evinces  that  a  part  of  the  retina,  by  being  violently 
excited,  becomes  for  a  time  unaffedted  by  the  ftimu- 
lus of  that  colour.     Thus  cathartic  medicines, 
opiates,  poifons,  contagious  matter,  ceafe  to  influ- 
ence our  fyftem  after  it  has  been  habituated  to  the 
ufe  of  them,  except  ty  the  exhibition  of  increafed 
quantities  of  them ;  our  fibres  not  only  become 
unaffeAed  by  ftimuli,  by  which  they  havp  previ- 
oufly  been  violently  irritated,  as  by  the  matter  of 
the  fmall-pox  or  meafles ;  but  they  alfo  become 
unaffe6ted  by  fenfation,  where  the  violent  exer- 
tions, which  difabled  them,  were  in  confequencc 
of  too  great  quantity  of  fenfation.     And  laftly 
the  fibres,  whjch  become  difobedient  to  volition, 

I  3  arc 


Digitized  by 


Google 


1x8  OF  STIMULUS         Sect.  XIL  5.1- 

ere  probably  difabled  by  their  too  violent  exer^ 
tions  in  confequence  of  too  great  a  quantity  of 
volition. 

After  every  exertion  of  our  fibres  a  temporary 
paralyfi3  fucceeds,  whence  the  intervals  of  all 
inufcular  contra6tioi>s,  "as  mentioned  in  No*  3 
^d  4  of  this  Se6lion ;  the  immediate  caufe  of 
thefe  more  permanent  kinds  of  paralyfis  is  prpr 
bably  owing  in  the  fame  manner  to  the  too  great 
€?:hauftipn  of  the  fpirit  pf  animation  in  th^  af-r 
fe(5led  part ;  fo  that  a  ftronger  ftimulus  is  reqirir^ 
ed,  or  one  of  a  different  kind  from  that,  which 
opcaiioned  thofe  too  violent  cpnti^a^tions,  to 
again  excite  the  affected  organ  into  siAivity ;  andl 
if  a  ftronger  ftimuliw  could  be  applied,  it  muft 
again  induce  paralyiis. 

For  thefe  powerful  ftimuli  excite  pain  at  th^ 
fftme  time,  that  they  produce  irritation ;  and  this 
-p^in  not  only  excites  fibrous  motions  by  its  fti- 
roulqs,  but  it  ^fo  produces  volition;  and  thu5 
^11  thefe  ftimuli  a6ting  at  the  fame  time,  and 
fometimes  with  the  addition  of  their  affociations, 
produce  fo  great  ei^ertion  as  to  expend  the  whole 
pf  the  fe|iLj(brial  power  in  thp  affefted  fibres. 


V.  Cf  Stimulus  hfs  than  natural. 

1.  A  quantity  of  ftimulus  lefe  than  natural, 
producing  a  decreafed  exertion  of  fenforial  power, 
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occafiobs  an  accumulation  of  the  general  quan- 
tity of  it.  This  circamftance  is  obfervable  in 
the  hacmiplegia,  in  which  the  patients  are  perpe- 
tually moving  the  mufcles,  which  are  nnaflfeiled. 
On  this  account  we  awake  with  gteater  Vigour 
after  flecp,  becaufe  during  fo  mlny  hotirs,  the 
great  ufual  expenditure  of  fetiforial  powter  in  the 
performance  of  voluntary  aftions,  AxtA  in  the  ex- 
ertions of  our  organs  of  fenfe,  in  confequence  of 
the  irritations  occalioned  by  external  obje<5ls  had 
been  fufpended,  and  a  confequent  accumulation 
had  taken  place. 

In  like  manner  the  exertion  of  the  fenforial  pow* 
er  lefs  than  natural  in  one  part  of  the  fyftem,  ii 
liable  to  produce  an  increafe  of  the  exertioti  of  it 
in  fome  other  part.  Thus  by  the  action  of  vo- 
miting, in  which  the  natural  exertion  of  the  mo- 
tions of  the  ftomach  are  deftroyed  or  diminiihed> 
an  increafed  abforption  of  the  pulmonary  and 
cellular  lymphatics  is  produced,  as  is  known  by 
the  increafed  abforption  of  the  fluid  depofited  ill 
them  in  dropfical  cafes.  But  thefe  partial  quief- 
cences  of  fenforial  power  arc  alfo  fometimes  at- 
tended with  other  partial  quiefcences,  which  fym- 
pathize  with  them,  as  cold  and  pal^  extremities 
from  hunger.  Thefe  therefore  are  to  be  afcribed 
to  the  aflfociations  of  fympathy  explained  in  Seft. 
XXXV.  and  not  to  the  general  accurtiulation  of 
fenforial  power. 
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2.  A  quantity  of  ftimuhis  lefs  than  natural, 
applied  to  fibres  previoufly  accufiomed  to  per- 
petual ftimulus,  is  fucceeded  by  accumulation 
of  fenforial  power  in  the  afFeiled  organ.  The 
truth  of  this  propofition  is  evinced,  becaufe  a 
ftimulu^  lefs  than  natural,  if  it  be  fomewhat 
greater  than  that  above  mentioned,  will  excite 
the  organ  fo  circumftanced  into  violent  a6livity. 
Thus  on  a  frofly  day  with  wind,  the  face  of  a 
perfon  expofed  to  the  wind  is  at  firft  pale  and 
ihrunk ;  but  on  turning  the  face  from  the  wind, 
it  becomes  foon  of  a  glow  with  warmth  and  flufli- 
ing.  The  glow  of  die  Ikin  in  emerging  from  the 
cold-bath  is  owing  to  the  fame  caufe. 

It  does  not  appear,  that  an  accumulation  of 
fpnforial  power  above  the  natural  quantity  is  ac- 
quired by  thofe  mufcles,  which  are  not  fubjedl  to 
perpetual  ftimulus,  as  the  locomotive  mufcles; 
thefe,  after  the  greateft  fatigue,  only  acquire  by 
reft  their  ufual  aptitude  to  motion ;  whereas  the 
vafcular  fyftem,  as  the  heart  and  arteries,  after  ^ 
fhort  quiefcence,  are  thrown  into  violent  a6lion 
by  their  natural  quantity  of  ftimulus. 

Neverthelefs  by  this  accumulation  of  fenforial 
power  during  the  application  of  decreafcd  ftimu- 
lus, and  by  the  exhauftion  of  it  during  the  ac- 
tion of  increafed  ftimulus,  it  is  wifely  provided, 
that  the  adlions  of  the  vafcular  mufcles  and  or- 
gans of  fenfe  are  not  much  deranged  by  fmall 
variations  of  ftimulus ;  as  the  quantity  of  fenforial 
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power  jDCcomes  in  fome  mealure  inverfely  as  the 
quantity  of  ftimulus. 

3.  A  quantity  of  ftimulus  lefs  than  that  men^ 
tioned  above,  and  continued  for  fome  time, 
induces  pain  in  the  affedied  organ,  as  the  pain  of 
cold  in  the  hands,  when  they  are  immerfed  in 
fnow,  is  owing  to  a  deficiency  of  the  ftimulation 
of  heat.  Hunger  is  a  pain  from  the  deficiency  of 
the  ftimulation  of  food.  Pain  in  the  back  at  the 
commencement  of  ague-fits,  and  the  head-achs 
which  attend  feeble  people,  are  pains  from  defe<^ 
of  ftimulus,  and  are  hence  relieved  by  opiumj^ 
(cflential  oils,  fpirit  of  wine. 

As  the  pains,  which  originate  from  defeA  of 
ftimulus,  only  occur  in  thofe  parts  of  the  fjrftem^ 
which  have  been  previoufly  fubjcAed  to  perpetual 
ftimulus;  and  ^  an  accumulation  of  fenforial 
power  is  produced  in  the  quiefcent  organ  along 
with  the  pain,  as  in  cold  or  hunger,  there  is 
real  on  to  believe,  that  the  pain  is  owing  to  the 
accumulation  of  fenforial  power.  For,  in  the 
locomotive  mufcles,  in  the  retina  of  the  eye,  and 
other  organs  of  fenfe,  no  pain  occurs  from  the 
abfence  of  ftimulus,  nor  any  great  accumulation 
of  fenforial  power  beyond  their  natural  quantity, 
fince  thefe  organs  have  not  been  ufed  to  a  perpe- 
tual fupply  of  it.  There  is  indeed  a  greater  ac- 
cumulation occurs  in  the  organ  of  vifion  after  its 
quiefcence,  becaufe  it  is  fubje^l  to  more  conftant 
ftimulus. 
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4.  A  certain  quantity  of  ftimulus  Icfs  than  na- 
tural induces  the  moving  organ  into  feebler  and 
more  frequent  contractions^  as  mentioned  in  No. 
I.  4.  of  this  SeAion.  For  each  cor^aiftion  mov- 
ing through  a  kfs  fpace,  or  with  lefs  force,  that 
is,  with  Ids  expenditure  of  the  fpirit  of  anima- 
tion, is  fooncr  relaxed,  and  Ae  fpirit  of  anima- 
tioii  derircd  at  each  interval  into  the  afting  fibres 
being  lefo,  thefe  intervals  likewife  become  ihorter. 
Hence  the  tremours  of  the  hands  of  people  accuf-* 
tomed  to  vinous  fpirit,  till  they  take  their  ufual 
ftimulus ;  hence  the  quick  pulfe  in  fevers  attend- 
ed with  debility,  which  is  greater  than  in  fevers 
attended  with  ftrcngth;  in  the  latter-the  pulfe  fel- 
dom  beats  above  120  times  in  a  minute,  in  the 
former  it  frequently  exceeds  140. 

It  muft  be  obfcrved,  that  in  this  and  the  two 
following  articles  the  decreafed  a6tion  of  the  fyf- 
tcm  is  probably  more  frequently  occafioned  by 
deficiency  in  the  quantity  of  fenforial  power,  than 
in  the  quantity  of  ftimulus.  Thus  thofe  feeble 
conftitutions  which  have  large  pupils  of  their 
eyes,  and  all  who  labour  under  nervous  fevers, 
feem  to  owp  their  want  of  natural  quantity  of  ac- 
tivity in  the  fyftera  to  the  deficiency  of  fenforial 
power;  fince,  as  far  as  can  be  feen,  tlvey  fre- 
quently poflefs  the  natural  quantity  of  ftimulus. 

6.  A  certain  quantity  of  ftimulus,   lefe  than 

that  above  mentioned,    inverts  the  order  of  fuc- 

ceffive  fibrous  contradlions;  as  in  vomiting  the 

s  vermicular  motions  of  the  ftomach  and  duodenum 
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are  inverted,  and  their  contents  qe<fted,  which  is 
probably  owing  to  the  exbanftion  of  the  fpirit  of 
animation  in  the  a6ling  mufcles  by  a  previous  ex* 
ceffive  ftimulus,  as  by  the  root  of  ipecacuanha, 
and  the  confequent  defeat  of  fenforial  power. 
The  fame  retrograde  motions  affcft  the  whole 
^  intcftinal  canal  in  ileus ;  and  ti^e  oefophagus  in 
globus  hyftericus.  See  this  further  explained  in 
§c6l.  XXIX.  No.  11,  OQ  Retrograde  Motions, 

I  muft  obferve,  alfo,  that  fomething  fimilar 
happens  in  the  produ6lion  of  our  ideas,  or  fen- 
fual  motions,  when  they  are  too  weakly  excited ; 
when  any  one  is  thinking  intenfely  about  one 
thing,  apd  carelefsly  conyerflng  about  another, 
he  is  liable  to  ufe  the  word  of  a  contrary  mean- 
ing to  that  which  he  dcligned,  as  cold  weather 
for  hot  weather,  fummer  for  winter. 

6.  A  certain  quantity  of  ftimulus,  Icfs  than 
that  above  mentioned,  is  fucceeded  by  paralyfis, 
firft  of  the  voluntary  and  fenlitive  motions,  an4 
afterwards  of  thofe  of  irritation  an4  of  aflfodatipn, 
which  cpnftjtutes  death* 


VI.  Curp  of  infreq/ed  Exertion^ 

1.  The  cure,  which  nature  has  provided  for 
the  increafed  exertion  of  any  part  of  the  fyilemj, 
con^fis  in  the  confequent  expenditure  of  the  fcnh 
ftriai  power.    But  as  a  grater  torpor  £)llx>ws  thi3 
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exhauflion  of  fenforial  power,  as  explained  ii|. 
the  next  pafagraph,  and  a  greater  exertion  fuc- 
cecds  this  torpor,  the  conftitution  frequently  links 
under  thcfe  increaling  librations  between  exertion 
and  quiefcence ;  till  at  length  complete  quiefcence, 
that  is,  death,  clofes  the  fcene. 

For,  during  the  great  exertion  of  the  f3rftem  in 
the  hot  fit  of  fever,  an  increafe  of  ftimulus  is 
produced  from  the  greater  momentum  of  the 
blood,  the  greater  diftention  of  the  heart  and  ar- 
teries, and  the  increafed  production  of  heat,  by 
the  violent  adlions  of  the  fyftem  occafioned  by 
this  augmentation  of  ftimulus,  the  fenforial 
power  becomes  diminiihed  in  a  few  hours  much 
beneath  its  natural  quantity,  the  veffels  at  length 
ceafe  to  obey  even  thefe  great  degrees  of  ftimulus, 
as  Ihewn  in  Sedl.  XL.  Q.  1.  and  a  torpor  of  the 
whole  or  of  a  part  of  the  fyflem  enfues. 

Now  as  this  fecond  cold  fit  commences  with  a 
greater  deficiency  of  fenforial  power,  it  is  alfo 
attended  with  a  greater  deficiency  of  ftimulus 
than  in  the  preceding  cold  fit,  that  is,  with  lefe 
momentum  of  blood,  lefs  diftention  of  the  heart. 
On  this  account  the  fecond  cold  fit  becomes  more 
violent  and  of  longer  duration  than  the  firft ; 
and  as  a  greater  accumulation  of  fenforial  power 
muft  be  produced  before  the  fyftem  of  veflels  will 
again  obey  the  diminifhed  ftiiraulus,  it  follows, 
that  the  fecond  hot  fit  of  fever  will  be  more  vio- 
lent than  the  former  one.    And  that  unlcfs  fome 

other 


Digitized  by 


Google 


Sect.  XII.  6.  a.       AND  EXERTION.  125 

other  caufes  countera&  cither  the  violent  exertions 
in  the  hot  fit,  or  the  great  torpor  in  the  cold  fit, 
life  will  at  length  be  extinguilhed  by  the  expen- 
diture of  the  whole  of  the  fenforial  power.  And 
from  hence  it  appears,  that  the  true  means  of 
curing  fevers  muft  be  fuch  as  decreafe  the  adtion 
of  the  fyftem  in  the  hot  fit,  and  increife  it  in  the 
cold  fit ;  that  is,  fuch  as  prevent  the  too  great 
diminution  of  fenforial  power  in  the  hot  fit,  and 
the  too  great  accumulation  of  it  in  the  cold  one. 

2.  Where  the  exertion  of  the  fenforial  powers 
is  much  increafed,  as  in  the  hot  fits  of  fever  or 
infiammation,  the  following  are  the  ufual  means 
of  relieving  it.  Decreafe  the  irritations  by  blood- 
letting, and  other  evacuations;  by  cold  water 
taken  into  the  ftomach,  or  injedled  as  an  enema, 
or  ufed  externally ;  by  cold  air  breathed  into  the 
lungs,  and  difFufed  over  the  flcin ;  with  food  of 
lefs  ftimulus  than  the  patient  has  been  accuflomed 
to* 

3.  As  a  cold  fit,  or  paroxyfm  of  inadlivity  of 
fome  parts  of  the  fyftem,  generally  precedes  the 
hot  fit,  or  paroxyfm  of  exertion,  by  which  the 
fenforial  power  becomes  accumulated,  this  cold 
paroxyfm  (hould  be  prevented  by  ftimulant  me- 
dicines and  diet,  as  wine,  opium,  bark,  warmth, 
cheerfulnefs,  anger,  furprife. 

4.  Excite  into  greater  adlion  fome  other  part 
of  the  fyftem,  by  which  means  the  fpirit  of  ani- 
mation may  be  in  part  expended,  and  thence  the 
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iacmiiiiate  aftions  of  <be  difieaied  part  roaj  be 
leflened.  Hence  when  a  part  of  the  fkin  adts 
violently^  as  of  the  face  in  the  eruption  of  the 
Imall-poK,  if  the  feet  be  cold  they  ihould  be  eo* 
tered»  Hence  the  u&  of  a  Uifter  applied  near  * 
topical  iidammadoD.  Hence  opium  and  warm- 
bath  lelieve  pdiis  botb  fi?(xn-  excefs  and  defe&  of 
Himalus. 

5.  Firfl  inc^eafe  the  g^ierai  ftimukition  above 
its  natural  quantity,  which  may  in  feme  di^ree 
exhaufl  the  fpirit  of  animation,  and  then  decreafe 
the  llimutation  beneath  its  natural  quantity. 
Hence  after  fudoriiic  medicines  and  warm  air, 
fte  application  of  refrigerants  may  have  greater 
eSk&iy  if  they  could  be  adminiilered  without 
danger  of  producing  too  great  torpor  of  fonie  part 
of  the  fyftem ;  as  frequently  happens  to  people 
in  health  ftx>m  coming  out  of  a  warm  room  inta 
Ae  cold  air,  by  which  a' topical  inflammation  in 
confequence  of  torpor  of  the  mucous  membrane 
of  the  noftril  is  produced,  and  is  termed  a  cold 
in  the  head^ 


VIL  Cure  of  decreafed  Exertioti. 

1.  Where  the  exertion  of  the  fenforial  powets* 
is  much  decreafed,  as  in  me  cold  fits  of  fever,  a 
gradual  accumulation  of  the  fpirit  of  animation 
takes  place ;  as  occurs  in  all  cafes  where  inaAi- 
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vity  or  torpor  of  a  part  of  the  fyftem  exifts ;  this 
accumulation  of  fenforial  power  incrcafes,  till 
ftimuli  lefs  than  natural  are  fufficient  to  throw  it 
into  a6tion^  then  the  cold  fit  ceafes ;  and  from 
the  a6lion  of  the  natural  ftimuli  a  hot  one  fuc- 
ceeds  with  increafed  aftivity  of  the  whole  fyftem. 

So  in  fainting  fits,  or  fyncope,  there  is  a  tem- 
porary deficiency  of  fenforial  exertion,  and  a 
eonfequent  quiefcence  of  a  great  part  of  the  fyftem. 
Thisquielcence  continues,  till  the  fenforial  power 
becomes  again  accumulated  in  the  torpid  organs; 
and  then  the  ufual  diurnal  ftimuli  excite  the 
icvivefcent  parts  again  into  adtion;  but  as  this 
kind  of  quiefcence  continues  but  a  fliort  time 
compared  to  the  cold  paroxyfm  of  an  ague,  and* 
lefe  aflfedls  the  circulatory  fyftem,  a  lefs  fuper- 
abimdancy  of  exertion  fucceeds  in  the  oigans 
previoufly  torpid,  and  a  lefs  excefs  of  arterial  ac* 
tivity.  See  ScA.  XXXIV.  1.6.. 

2.  In  the  difeafes  occafioned  by  a  defeft  of 
fenforial  exertion,  as  in  cold  fits  of  ague,  hyfl:eric 
complaint,  and  nerrous  fever,  the  following 
means  are  thofe  commonly  ufed.  1 .  Increafe  the 
ftimulation  above  its  natural  quantity  for  fome 
weeks,  till  a  new  habit  of  more  energetic  con- 
traftion  of  the  fibres  is  eflablilhed.  This  is  to 
be  done  by  wine,  opium,  bark,  fteel,  given  at 
cxaA  periods,  and  in  appropriate  quantities ;  for 
if  thefe  medicines  be  given  in  fuch  quantity,  as 
to  induce  the  leaft   degree   of   intoxication,    a 
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debility  fucceeds  from  the  ufekfs  exhauflion  of 
fpirit  of  animation  in  confequence  of  too  great 
exertion  of  the  mufcles  or  organs  of  fenfe.  To 
thefe  irritative  ftimuli  Ihould  be  added  the  fenfi- 
live  ones  of  cheerful  ideas,  hope,  afFedlion. 

3.  Change  the  kinds  of  ilimulus.  The  hgbit? 
acquired  by  the  conftitution  depend  on  fuch  nice 
circumftances,  that  when  one  kind  of  ftimulus 
ceafes  to  excite  the  fenforial  power  into  the  quan- 
tity of  exertion  neccffary  to  health,  it  is  often 
fufficient  to  change  the  ftimulus  for  another 
apparently  limilar  in  quantity  and  quality.  Thus 
when  wine  ceafes  to  ftimulatc  the  conftitution, 
opium  in  appropriate  dofes  fupplies  the  defeat ; 
and  the  contrary.  This  is  alfo  obferved  in  the 
cfiefts  of  cathartic  medicines,  when  one  lofes  its 
power,  another,  apparently  lefs  efiicacious,  will 
fucceed.  Hence  a  change  of  diet,  drink,  and 
ftimulating  medicines,  is  often  advantageous  in 
difeafes  of  debility. 

4.  Stimulate  the  organs,  whofe  motions  arc 
aflbciated  with  the  torpid  parts  of  the  fyftem. 
The  actions  of  the  minute  veflels  of  the  various 
parts  of  the  external  Ikin  are  not  only  afTociated 
with  each  other,  but  are  ftrongly  aflbciated  with 
thofe  of  fome  of  the  internal  membranes,  and 
particularly  of  the  ftomach.  Hence  when  the 
exertion  of  the  ftomach  is  lefs  tlian  natural,  and 
indigeftion  and  heartburn  fucceed,  nothing  fo 
certainly  removes  thefe  fymptqms  as  the  ftimulus 
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of  a  biffter  oil  the  back.  The  eoldhefs  of  the 
extremities,  as  of  the  tiofe,  ears,  or  fingers,  are 
hence  the  beft  indication  fot  tht  fuccefsfal  ap- 
plication of  Wifters. 

5.  Decreafe  the  ftirirulus  for  a  time.  By  lef- 
fening  the  quantity  of  hieat  for  a  minute  or  two 
by  going  inte  the  cold  bath,  a  great  accumul^ion 
of  fenforial  power  is  produced ;  for  not  only  the 
minute  veflels  of  the  whole  external  Ikin  for  a 
time  become  inactive,  as  appears  by  their  pale- 
nefs;  but  the  minute  veffels  of.^^the  lungs  lofe 
much  of  their  activity  alfo  by  concert  with  ihofe 
of  the  fkin,  as  appears  from  the  difficulty  of 
breathing  at  firft  going  into  cold  water.  On 
emerging  from  the  bath  the  fenforial  powfer  is 
thrown  into  great  exertion  by  the  ftimtilus  of  the 
common  degree  of  the  warmth  of  Hie  atmofphere, 
and  a  great  produftlon  of  animal  heat  is  the 
confequence.  The  longer  a  perfon  continues  in. 
the  cold  bath  the  greater  inufl  be  the  prcfent  in- 
ertion  of  a  great  part  of  the  fyftem,  and  in  con- 
fequence a  greater  accumulation  of  fenforial  pow- 
er. Whence  M.  Pom6  recommends  feme  me- 
lancholy patients  to  be  kept  from  two  to  fix  hours 
in  fpring- water,  apd  in  baths  ftill  colder. 

6.  Decreafe  the  fi:imulus  for  a  time  below  the 
natural,  and  then  ihcreafe  it  above  natural.  The 
effect  of  this  procefs,  improperly  ufed,  is  feen  in 
giving  much  food,  or  applying  much  warmth, 
to  thofe  who  ha\  e  been  prcvioufly  expofed  to 
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great  hunger,  or  to  great  cold.  The  accumulated 
ienforial  power  is  thrown  into  fo  violent  exertioh, 
that  inflaoimatioQs  and  mortifications  fupervene^ 
and  death  clofes  the  cataflrophe.  In  many  dii^ 
eafes  this  method  is  the  moil  fuccefsfiil ;  hence 
the  bark  in  agues  produces  more  certain  effc£k 
after  the  previous  exhibition  of  emetics.  In  diC- 
eafes  attended  with  violent  pain,  opium  has 
double  the  efFe<ft,  if  venefedlioa  and  a  cathartic 
have  been  prcvioully  ufed.  On  this  feems  to  have 
been  founded  the  fuccefsful  practice  of  Sydenham^ 
who  ufed  venefedion  and  a  cathartic  in  chlorofis 
before  the  exhibition  of  the  bark,  fteel,  and 
opiates* 

7.  Prevent  any^  mmcceflary  expenditure  of 
fenforial  power.  Hence  in  fevers  with  debility, 
a  decumbent  pofture  is  preferred,  with  lilence, 
little  light,  and  fuch  a  quantity  of  heat  as  may 
prevent  any  chill  fenfation,,  or  any  coldnefe  of 
the  extremities*  The  pulfe  of  patients  in  fevers 
with  debility  increafes  in  frequency  above  ten 
pulfations  in  a  minute  on  their  riling  out  of  bed. 
For  the  expenditure  of  fenforial  power  to  pre- 
ferve  an  eredl  poftme  of  the  body  adds  to  the 
general  deficiency  of  it,  and  thus  affeds  the 
circulation. 

8.  The  longer  in  time  and  the  greater  in  de- 
gree tlie  quiefcence  or  inertion  of  an  organ  has- 
been,  fo  that  it  Hill  retains  life  or  excitability,  the 
kfs  ftimulus  fhould  at  firft  be  applied  to  it.   The 
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quantity  of  ftimuIatioQ.is  a  matter  of  great  nicety 
to  determine,  where  the  torpor  or  qniefcence  of 
the  fibres  has  been  experienced  in  a  great  degree, 
or  for  a  confidcrable  time,  as  in  cold  fits  of  the 
ague,  in  continued  fevers  with  great  debility,  or 
in  people  famifhed  at  fea,  or  perilhing  with  coldw 
In  the  two  laft  cafes,  very  minute  quantities^ 
food  fliould  be  firft  1  applied,  •  and  very  few  addi* 
tional  degrees  of  heat*  In  the  two  former  cafes, 
bat  little,  ftimulus  of  win^  or '  medicine,  above 
what  they  had  been  lately  accuftomcd  to,  fliould 
be  exhibited,  and  this  at  frequent  and  flated  in- 
tervals, fq  that  the  effcdlof  one  quantity  may  be 
obfcrved  before  the  exhibition  of  another. 

If  thefe  circumflances  are  not  attended  to,  as 
the  fenforial  power  becomes  accumulated  in  the 
qoiefcent  fibres,  an:  inordinate  exertion  takes 
place  by  the  increafe  of  fiimulus  acting  on  the 
auxjumulated  quantity  of  fenforial  power,  and 
cither  the  paralyfis,  or  death  of  the  cdntra<ftile 
fibres  enfues,  from  the  total  expenditure  of  the 
fenforial  power  in  the  afFe^ed  organ,  owing  to 
this  increafe  of  exertion,  like  the  debih'ty  after 
intoxication.  Or,  fecondly,  the  violent  exertions 
above  mentioned  produce  painful  fenlation,  which 
becomes  a  new  flimulus,  and  by  thus  producing 
inflammation,  and  increafing  the  adtivity  of  the 
fibres  already  too  great,  fooner  exhaufls  the  whole 
of  the  fenforial  power  in  the  adling  organ,  and 
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mortifieation,    that  is,   the  death  of  the  part, 
fvjpervenes. 

Hence  there  have  been  many  mftancet  of  pco- 
pk,  wiiofe  limbs  have  been  IcMig  benumbed  by 
ej^pofure  to  cold,  who  have  loft  them  by  morti- 
fitatipn  on  their  being  too  haftily  brought  to 
the  fire;  and  of  others,  who  were  nearly  familhcd 
at  fei^,  who  h^ve  dkd  ibon  after  having  taken 
not  IP  ore.  than  aji  u/ual  meal  of  food.  I  have 
heard  of  two  well-atteflfid  inftanccs'  of  patients  in 
the  cold  fit  of  ague^  vvh<i  have  died  from  the  cx^ 
hibition  of  gin  ^nd  vinegar,  by  the  iilflamniaticHi 
whic^  :epf^ed:/-  And  in.  many  fevers  attended 
with  de|;)^4Hyj  the  unUmitiad  ufe  of  wimJ,  and  the 
wanton!  jtpplication -of  blifters, 'I  believe,  has 
deftroyed  numbers  by  the  drfbility  cohfcquent  to 
too  great  fiimulation,:  that  is,  by  the  exhauftion 
of  the  jenforial  power. by  its  inordinate  exertion. 

Whenever  the  leatl  -degroe  of  iiitoxication 
exifts,  a  proportional  debility  is  the  confequence; 
but  there  is  a  golden  ruic  by-  which  the  neceffary 
and  ufeftil .  quantity  of  ftimalus  in  fevers  with 
debility  may  be  afcertained*  * :  When  wine  or  beef 
is  exhibited  either  atone  or  diluted  with  water, 
if  the  pulfe  becomes  flower  the  ftimulus  is  of  a 
proper  quantity ;  and  Ihould  be  repeated  evjcry 
two  or  threa  hours,  of  >^hen  the  pulfe  again 
becomes  quicker.  '         - 

In  the  chronical  debility  bfouglH  on -by  drink- 
ing fpiriluous  or  fermented  liquoi-s,  there  is  ano- 
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ther  golden  rule  by  which  I  have  fucccfsftilly 
dire<5ted  the  quantity  of  fpirit  which  they  tnay 
fafely  lelTen,  for  there  is  ao  other  m^ans  by  which 
they  can  recover  their  health.  It  fhould  be  pre- 
mifed^  that  where  the  power  of  digdlion  in 
thefe  patients  is  totally  deftroyed,  tliere  is  not 
much  reafon  to  expedt  a  return  to  healthful  vi* 
gour. 

I  have  directed  fevcral  of  thefe  patients  to  omit 
one  fourth  part  of  thb  qutotity  of  vinous  fpirit 
they  have  been  lately  acciiftomed  to,  and  if  in  a 
fortnight  their  appetite  increafes,  they  are  adviled 
to  omit  another  fourth  part ;  but  if  they  J>erccive 
that  their  digeftion  becomes  impaired  from  the 
Want  of  this  quantity  of  fpirituous  potation,  they 
are  advifed  to  continue  as  they  are,  and  rather 
bear  the  ills  they  have,  than  rifk  the  encounter 
of  greater.  At  the  fame  time  flelh*meat  with  or 
without  fpice  is  recomnpiended,  with  Peruvian 
bark  and  fteel.  in  fmall  quantities  between  their 
meals,  and  half  a  grain  of  opium,  or  a  grain,  with 
five  or  eight  grains  of  rhubarb  at  night. 


VIH.  Conduftoiu 


It  may  be  afked,  if  ftimulus  exhaufts  the  fcn- 
forial  power,  can  an  incrcafe  of  it  ever  be  ufed 
with  advantage,  where  the  fenforial  power  is 
already  in  too  fmall  quantity  ?  We  muft  recoUeca, 
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that  the  fcnforial  power  is  produced  in  the  brain 
and  fpinal  marrow  by  the  fibrous  actions  of  thofe 
glands  like  other  fecretions ;  and  that  hence  an 
increafed  aftion  of  thcfe  glands  by  an  adapted 
ftimulus,  or  by  aflbciation  of  motions,  may  in- 
creafe  the  quantity  of  fenforial  power,   which 
increafed  actions  of  ttie  fyftem  may  be  continued 
by  habit,  aft6r  the  fiimulus  is  withdrawn.    Thus 
fbme  kinds  of  ftimuH  affedt  particular  parts  of 
the  fyftem,  as  blifters  afFc(ft  the  fkin,  and  the 
llomach  by  its  aflbciation  with  the  Ikin  ;  emetics 
afFc6l  the  ftomach,  cathartics  the  inteftines ;  and 
fea-faltthe  perfpirable  glands  or  capillaries :  but 
it  is  probable,  that  wine  and  opium  afFedl  the 
whole  fyftem ;  and,  when  given  in  fmall  repeated 
quantities,  that  they  increafeJhe  fecretion  of  fen- 
forial power„. either  by  their  immediate  ftimuluS 
or  by  affociation,  and  that  the  ftrength  of  con* 
valefcents  is  recruited,  as  they  are  thus  enabled 
to  digeft  more  food,  and  that  of  a  fomewhat  more 
ftimulating  quality.     The  Peruvian  bark,   and 
arfenic,  in  the  cure  of  agues,  probably  aft  in  a 
fimilar  manner  on  the  ftomach,  and  on  the  parts 
aflbcialcd  with  it,  fo  as  to  increafe  their  powers 
of  aftion ;  but  nqt  on  the  whole  fyflem,  as  ge- 
neral heat  is  not  produced  by  then?. 
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SECT.    xm. 

OP    VEGBTABLS   ANIMATION. 

I.  I.  Vegetables  art  irritable^  mimofa^  diojtita  mujcxpula.  Fe- 
getabU  fecretions.  a.  Vegetable  buds  are  inferior  ammals^ 
are  fiable  to  greater  or  lefs  irritability.  11.  Stamens  andpif" 
tilsof -plants  Jhew  marks  of  JenJibUity^  III.  Vegetables  pof- 
fefs  fome  degree  of  volition,  IV .  Motions  of  plants  are  affo-- 
siated  like  thofe  of  animals.  V.  I.  Vegetable firuihtre  lik€ 
that  of  animals  f  their  anthers  and  fiigmas  are  living  crea- 
tures. Male  flowers  of  FalUfneria.  a.  Whether  veget^ 
ables  poffefs  ideas  f  They  have  organs  offenfe^  as  of  touch 
andfmellf  and  ideas  of  external  things  ? 

I.  1 .  The  fibres  of  the  vegetable  world,  as  well 
as  thofe  of  the  animal,  are  excitable  into  a  variety 
of  motions  by  irritations  of  external  objeAs.  This 
appears  particularly  in  the  mimofa  or  fenfitive 
plant,  whofe  leaves  contradl  on  the  flighteft  in- 
jury; the  dionsea  mufcipuk,  which  was  lately 
brought  over  from  the  marlbes  of  America,  pre- 
fents  us  with  another  curious  inftance  of  veget- 
able irritability ;  its  leaves  are  armed  with  fpjnes 
on  their  upper  edge,  and  are  fpread  on  the 
ground  aroimd  the  flcm;  when  an  infeA  creeps 
on  any  of  them  in  its  paffagc  to  the  flower  or 
feed,  tjic  leaf  Ihuts  up  like  a  fteel  rat-trap,  and 
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defiroys  its  enemy.     See  Botanic  Garden,  Part  II. 
note  on  Silene. 

The  various  fecretions  of  vegetables,  as  of 
odour,  fruit,  gura,  refin,  wax,  honey,  fcem 
brought  about  in  the  fame  manner  as  in  the 
glands  of  animals :  the  taftelefs  moifture  of  the 
earth  is  converted  by  the  hop-plant  into  a  bitter 
juice;  as  by  the  caterpillar  in  the  nutlhell  the 
fwcet  kernel  is  converted  into  a  bitter  powden 
While  the  power  of  abforption  in  the  roots  and 
barks  of ,  vegetables  is  excited  into  a6Uon  by  the 
fluids  applied  to  their  mouths  like  the  la6teals 
and  lymphatics  of  animals. 

2.  The  individuals  of  the  vegetable  world  may 
be  confidered  as  inferior  or  lefs  perfe<ft  animals ; 
a  tree  is  a  congeries  of  many  living  buds,  and  in 
this  refpecSl  refembles  the  branches  of  coralline, 
which  are  a  congeries  of  a  multitude  of  animals. 
Each  of  thcfe  buds  of  a  tree  has  its  proper  leaves 
or  petals  for  lungs,  produces  its  viviparous  or  its 
oviparous  offspring  in  buds  or  feeds ;  has  its 
own  roots,  which  extending  down  the  ftem  of 
the  tree  are  interwoven  with  the  roots  of  the  other 
buds,  and  form  the  bark,  >Vhich  is  the  only  liv- 
ing part  of  the  ftem,  is  annually  renewed,  and 
.  is  fuperindiiced  upon  the  former  bark,  which  then 
dies,  and  with  its  ftagnated  juices  gradually  hard- 
ening into  wood  forms  the  concentric  circles, 
which  we  fee  in  blocks  of  titnber. 

The  following  circmnfiances  evmce  the  indivi* 
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duality  of  the  buds  of  trees.  Firft,  there  arc 
many  trees,  whofe  whole  internal  wood  is  periflx- 
ed,  and  yet  the  branches  are  vegete  and  liealthy. 
Secondly,  the  fibres  of  the  barks  of  trees  are 
chiefly  longitudinal,  refembling  roots*,  as  is  beau- 
tifully feen  in  thofe  prepared  barks,  that  were 
lately  brought  from  Otaheitc.  Thirdly,  in  ho- 
rizontal wounds  of  the  bark  of  trees,  the  fibrea 
of  the  upper  lip  are  always  elongated  downwardt 
like  roots,  but  thofe  of  the  lower  lip  do  not  ap- 
proach to  meet  them.  Fourthly,  if  you  wrap 
wet  mofs  round  any  joint  of  a  vine,  or  cover  it 
with  moift  earth,  roots  will  Ihoot  out  from  it. 
Fifthly,  by  the  inoculltion  or  ingrafting  of  trees 
many  finits  are  produced  from  one  ftem.  Sixthly, 
a  new  tree  is  produced  from  a  branch  plucked 
from  an  old  one,  and  fet  in  the  ground.  Whence 
it  appears  that  ihp  buds  of  deciduous  trees  are  fo 
many  annual  plants,  that  the  bark  is  a  Contex- 
ture of  the  caudexes  of  each  individual  bud ; 
which  conlifts  of  a  le^f  or  plumula  at  top,  of  a 
radicle  below,  and  of  a  caudex,  which  joins  thefe 
together,  and  conftitutes  the  bark  of  the  tree,  and 
that  the  internal  wood  is  of  no  othei^  ufc  but  to 
fupport  them  in  the  air,  and  that  thus  they  re- 
femble  the.  animal  world  in  their  individuality. 

The  irritability  of  plants,  like  that  of  animals, 
appears  liable  to  be  increafed  or  decreafed  by  ha- 
bit ;  for  thofe  trees  or  Ihrubs,  which  are  brought 
from  a  colder  climate  to  a  warmer,  put  out  their 
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leaves  and  bloflbms  a  fortnight  fooner  than  the 
indigenous  ones. 

Profeflbr  Kakn,  in  his  Travels  in  New  York, 
obferves  that  the  apple-trees  brought  from  England 
bloflbm  a  fortnight  fooner  than  the  native  ones. 
In  our  country  the  Ihrubs,  that  are  brought  a  de- 
gree or  two  from  the  north,  are  obferved  to  flou- 
rifh  better  than  thofe,  which  come  from  the  fouth. 
The  Siberian  barley  and  cabbage  are  faid  to  grow 
larger  in  this  climate  than  the  fimilar  more  fou* 
them  vegetables.  And  our  hoards  of  roots,  as  of 
potatoes  and  onions,  germinate  with  lefs  heat  in 
fpring,  after  they  have  been  accuftomed  to  the 
winter's  cold,  than  in  autumn  after  the  fummer's 
heat. 

II.  The  ftamens  and  piftils  of  flowers  Ihew 
evident  marks  of  fenfibility,  not  only  from 
mary  of  the  ftamens  and  fome  piftils  approach- 
ing towards  each  other  at  the  feafon  of  im- 
pregnation, but  from  many  of  them  doling 
their  petals  and  calyxes  during  the  cold  parts 
of  the  day.  For  this  cannot  be  afcribed  to 
irritation,  becaufe  cold  means  a  dcfefl  of  the 
ftimulus  of  heat;  but  as  tlic  want  of  accuftomed 
ftimuK  produces  pain,  as  in  coldnefs,  hunger,  and 
thirft  of  animals,  thefe  motions  of  vegetables  in 
clofing  up  their  flowers  muft  be  afcribed  to  tht;. 
difagrecablc  fcnlation,  and  not  to  the  irritation  or 
cold.  Ot]icjs  clofe  up  th^ir  leaves  during  dark^, 
.8       '         *"'  "nefst 
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nefs,  which,  like  the  former,  cannot  be  owrrtg  to 
irritation,  as  the  irritating  material  is  withdrawn. 

It  may  be  objected,  that,  when  the  petals  and 
calyxes  of  flowers,  and  the  leaves  of  fome  ve- 
getables, clofe  in  the  night,  this  may  be  their 
natural  ftate,  like  the  clofing  of  the  eyelids  in 
the  fleep  of  animals;  and  that  it  fhould  thence  be 
afcribed  to  the  fufpenfion  of  volition,  rather  than 
to  difagreeable  fenfation.  It  may  be  anfwered, 
that  in  the  fleep  of  animals  the  clofing  of  the  eye- 
lids may  not  be  the  natural  ftate  of  the  part,  fincc 
in  the  great  inirritability  and  infenfibility  attending 
fome  fevers  the  patients  fleep  with  their  eyes  half- 
open>  and  in  adlual  death  the  eyes  do  not  dole 
fpontaneoufly,  and  that  hence  the  clofing  of  tlic 
eyelids  in  flee|)  feems  to  be  in  confequerice  of 
our  increafed  internal  fenfibility  to  light,  or  duft, 
or  dryncfs. 

And  it  is  certain,  that  the  abfence  of  the  ac- 
cuftomed  quantity  of  heat  decreafes  the  a£lion  of 
animal  fibres,  as  is  evinced  by  the  palenefs  of  tl>e 
Ikin,  when  it  is  expofed  to  great  cold ;  and  the 
increafed  action  of  the  fubcutaneous  mufcles,  as 
in  Ihuddering  from  cold,  is  certainly  owing  to 
the  difagreeable  fenfation  confequent  to  the  dimi- 
nution of  the  accuftomed  irritative  motions,  as  in 
Sea.  XXXIL  10.  and  Sed.  IV.  5, 

An  excefs  pf  moiflure  on  fome  parts  of  flowers 
and  leave*  may  occafion  a  difagreeable  fenlationi 
as  when  -a  4rop  of  water  gets  down  the  witidpipe 
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into  the  lungs  of  aiiinials^  and  may  thu^  occafion 
them  to  clofe. 

The  approach  of  the  anthers  in  many  flowers 
to  the  fligraas,  and  of  the  piftils  of  fome  flowers 
to  the  anthers,  muft  be  afcribed  to  the  paflion  of 
love,  and  hence  belongs  to  feniation,  not  to  irri- 
tation. 

III.  Tliat  the  vegetable  world  poflefTes  fome  de- 
gree of  voluntary  powerg,  appears  from  their  ne- 
ceffity  to  ileep,  which'  we  have  fhewn  in  Seift. 
XVIII.  to  confift  in  the  temporary  abolition 
of  voluntary  power.  This  voluntary  power 
feems  to  be  exerted  in  the  cux^ular  movement  of 
the  tendrils  of  vines,  and  other  climbing  veget- 
ables ;  or  in  the  efforts  to  turn  tlie  upper  fuj?face 
of  their  leaves,  or  their  flowers  to  the  li^t 

IV.  The  aflbciations  of  fibrous  motions  are  ob- 
fervable  in  the  vegetable  world,  as  well  as  in  th« 
animal.  The  diviflons  of  the  leaves  of  the  fenfi- 
tive  plant  have  be^n  accuftoined-  to^  contrail*  at 
the  faraie  ^ime  fi'om  the  abfeooe  of  ligb^t ;:  Iwhe^e 
if  by  any  other  circumftafnce,  as  a  flight  fixofceor 
injury,  one  divifion  is  irritated,  into  contraidion, 
the  neighbouring  ones  ,contr:^.  alfo,  from  their 
motions-being  aflbcaated  with  thofe  of  the  irritated 
part^  So  the  various  .ftamina  of  the  clais  of  J^n- 
genefla  have  been  accaftoined  to  contra<^  togje^- 
ther  in  the  evening,,  andthence  if  you  fl:imtdate 
qn^  ofj  them  with  apin,  ^cc^xjing  to  the  eiiperi*-  ^ 
meqt  of  M.jCo1vo10|  they  ^Ucontraft  from Jhcir 
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acquirfed  affociatiotig.  Which  alfo  fhcws,  that' 
the  number  of  male  or  female  organs  exifting  m 
one  flower  does  not  deftroy  the  individuality  of  it; 
any  more  than  the  number  of  paps  of  a  bitch  or 
fow,  or  the  double  organ  of  a  barn-door  cock  ; 
which  is  further  eviticed  by  the  anthers  and 
ftigmas  of  fome  hermaphrodite  flowers  probably 
receiving  their  nutriment  from  the  fame  hbney- 
gland  or  fte6lary,  and  having  their  blood  oxyge- 
nated by  ihe  fame  corol,  while  in  the  plants  of 
the  claflfes  of  monecia  and  diecra  the  male  and 
female  organs  of  reprodu6lion  belong  to  diifFerent 
vegetable  beings. 

To  eviilce  that  the  coUapfing  of  the  fenfitive, 
plant  is  not  owing  to  any  mechanical  vibration^ 
propagated  along  the  whole  branch,  when  a, 
fingle  leaf  isftruck  with  the  finger,  a  leaf  of  it  wa» 
flit  with  fliarp  fciffars,  and  fome  feconds  of  time 
pafled  before  the  plant  feemed  fenlible  of  the  in- 
jury ;  and  then  the  whole  branch  collapfed  as  far 
as  the  f>rincipal  ftem :  this  experiment  was  re- 
peated feveral  times  with  the  Icafl:  poflible  im- 
pulfe  to  the  plant. 

V.  1.  For  the  numerous  circumftances  in  which 
vegetable  buds  are  analogous  to  animals,  the  read- 
er is  referred  to  the  additional  notes  at  the  end 
of  the  Botanic  Garden,  Part  I.  It  is  there  fliewn, 
that  the  roots  of  vegetables  refemblc  the  ladcai 
fyftem  of  animals;  the  fap-veflels  in  the  early 
fpring,  before  their  leaves  expand,  are  analogous* 
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to  the  placental  vcflels  of  the  foetus;  that  the 
leaves  of  land-plants  refemble  Inngs^  and  thofe  of 
aquatic  plants  the  gills  of  fifti;  that  there  are 
Other  fyftems  of  veflels  fefembling  the  vena  por- 
tanim  of  quadrupeds,  or  the  aorta  of  filh  ;  that 
the  digeftive  power  of  vegetables  is  fimilar  to  that 
of  animals^  converting  the  fluids,  which  they  ab* 
Iprb,  into  fugor;  that  their  feeds  refemble  the 
eggs  of  animals,  and  their  buds  and  bulbs  their 
viviparous  offspring.  And,  laftly,  that  the  an- 
thers and  ftigmas  are  real  animals,  attached  in- 
deed to  their  parent  tree  like  polypi  or  coral  in- 
fers, but  capable  of  fpontaneous  motion ;  that 
they  are  affe<5led  with  the  pafHon  of  love,  and 
funiilhed  with  powers  of  reproducing  their  fpe- 
cies,  and  are  fed  with  honey  like  the  moths  and 
butterflies,  which  plunder  their  neftarics.  Sec 
Botanic  Garden,  Part  I.  add.  note  XXXIX. 

The  male  flowers  of  vallifneria  approach  fl:ill 
nearer  to  apparent  animality,  as  they  detach 
themfelves  from  tlie  parent  plant,  and  float  on  the 
furface  of  the  water  to  the  female  ones.  Bota- 
nic Garden,.  Part  II.  Art.  Vallifneria.  Other 
flowers  of  the  clafles  of  monecia  and  diecia,  and 
polygamia,  difcharge"  the  fecundating  farina, 
which  floating  in  the  air  is  carried  to  the  ftigma 
of  the  female  flowers,  and  that  at  confiderable  dif- 
tances.  Can  this  be  effected  by  any  fpecific  at^ 
tiiadtion  ?  or,  like  the  diffufion  of  the  odorous 
particles  of  flowerSj^  is  it  left  to  the  currents  of 
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winds,  and  the  accidental  mifcarriages  of  it  coun- 
terafted  by  the  quantity  of  its  produ<aion  ? 

2.  This  leads  us  to  a  curiovis  inquiry,  whether 
vegetables  have  ideas  of  external  things  ?  As  all 
our  ideas  iire  originally  received  by  our  fenfes,  the 
queftion  may  be  changed  to,  whether  vegetables 
poflefs  any  organs  of  fenfe  ?  Certain  it  is,  that 
they  poflefs  a  fenfe  of  heat  and  cold,  another  of 
moillure  and  drynefs,  and  another  of  light  and 
darknefs ;  for  they  clofe  their  petals  occafionally 
from  the  prefence  of  cold,  moifture,  or  darknefs. 
And  it  has  been  already  fhewn,  that  thcfe  adlions 
cannot  be  performed  limply  from  irritation,  be- 
caufe  cold  and  darknefe  are  negative  quantities, 
and  on  that  account  fenfation  or  volition  are  im- 
plied, and  in  confequence  a  fenforium  or  union 
of  their  nerves.  So  when  we  go  into  the  light, 
we  contnuft  the  iris ;  not  from  any  ftimulus  of 
(he  light  on  the  fine  mufcles  of  the  iris,  bat  from 
its  motions  being  aflbciated  with  the  fenfation  of 
too  much  light  on  the  retina :  which  could  not 
take  place  without  a  fenforium  or  centre  of  union 
of  the  nerves  of  the  iris  with  thofe  of  vilion.  Sec 
Botanic  Garden,  Part  I.  Canto  3.  1.  410-  note. 

Befides  thcfe  organs  of  fenfe,  which  diftin*- 
guifli  cold,  moifture,  and  daiknefs,  the  leaves  of 
hiimofa,  and  of  dionaea,  and  of  drofcra,  and  the 
ftamcns  of  many  flowers,  as  of  the  berbery,  and 
the  numerous  clafs  of  fyngenefia,  are  fenfible  to 
mechanic  impa(5l,  that  is,  they  pofleis  a  fenfe  of 
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t6uch,  as  well  as  a  common  fenforium;  by  the 
medium  of  which  their  mufcles  are  excited  into 
aAion.  Laftly,  in  many  flowers  the  anthers, 
when  mature,  approach  the  ftigma,  in  others  the 
female  organ  approaches  to  the  male.  In  a  plant 
of  coilinfonia,  a  branch  of  which  is  now  before 
roe,  the  two  yellow  ftamens  are  about  three  eights 
of  an  inch  high,  and  diverge  from  each  other 
at  an  angle  of  about  fifteen  degrees,  the  purple 
flyle  is  half  an  inch  high,  and  in  fome  flowers  is 
now  applied  to  the  ftamen  on  the  right  hand, 
and  in  others  to  that  of  the  left ;  and  will,  I  fup- 
pofe,  change  place  to-morrow  in  thofe,  where  the 
anthers  have  hot  yet  eflufed  their  powder. 

I  aflc,  by  what  rfieans  are  the  anthers  in  many 
flowers,  and  fiigmas  in  other  flowers,  direAed 
to  find  their  paramours  ?  How  do  either  of  them 
know,  that  the  other  exifts  in  their  vicinity? 
Is  this  curious  kind  of  ftorge  produced  by  me- 
chanic attra6lion,  or  by  the  fenfation  of  love  ?  The 
latter  opinion  is  fupported  by  the  ftrongefl:  ana- 
logy, becaufe  a  reproduAion  of  the  fpecies  is  the 
confequence;  and  then  another  organ  of  fenfe 
muft  be  wanted  to  direct  thefe  vegetable  amou- 
rettes to  find  each  other,  one  probably  analogous 
to  our  fenfe  of  fmell,  vvhich  in  the  animal  world 
directs  the  new-born  infant  to  its  fource  of  nou- 
rifliment,  and  they  may  thus  poflefs  a  faculty  of 
perceiving  as  well  as  of  producing  odours. 

Thus,  befides  a  kind  of  tafl:e  at  the  extremi- 
ties 
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ties  of  their  roots,  firailar  to  that  of  the  extremi- 
ties of  our  la6lcal  veflels,   for  the  purpofe  of  fe- 
lecling  their  proper  food :  and  befides  difFercht 
kinds  of  irritability  reliding  in  the  various  glands, 
which  fcparate  honey,  wax,  relin,  and  other  juices 
from  their  blood ;  vegetable  life  feems  to  poflefs 
an  organ  of  fenfe  to  diftinguifh  the  variations  of 
heat,  another  to  diftinguifh  the  varying  degrees  of 
moifture,  another  of  light,  another  of  touch,  and  ^ 
probably  another  analogous  to  our  fenfe  of  fmell. 
To  thefe  muft  be  added  the  indubitable  evidence 
of  their  paffion   of  love,  and  I  think  we  may 
truly  conclude,   that  they  are  furnifhed  with  a 
common  fcnforium  belonging  to  each  bud,  and 
that  they  mufl:  occafionally  repeat  thofe  percep- 
tions either  in  their  dreams  or  waking  hours,  and 
confequently  poflefs  ideas  of  fo  many  of  the  pro- 
perties of  the  external  world,  an4  of  their  own 
cxiftcncc. 
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SECT.    XIV. 

OP    tHE    PRODUCTION    OP    IDEAS. 

f .  Of  material  and  knmatmal  beings.  Do^rine  of  St.  PauL 
II.  \.0f  the  fenfe  of  touch.  Offolidity.  2»  Of  figure^ 
Motion.  Time.  Place.  Space.  Number.  3.  Of  tbf 
penetrability  of  matter.  4.  Spirit  of  animation  pofjeffesfo- 
lidity^  figure^  *iifibility^  i^c.  Offpirits  and  angels,  .5.  The 
exiftence  of  external  things.  III.  Ofvifion.  IV.  Of  hear  ^ 
ing.  V.  Of  fmell  and  tafie.  VI.  Of  the  organ  offcnfc 
by  which  we  perceive  heat  and  coldy  not  by  the  fenfe  of 
touch.  VII.  Of  the  fenfe  of  esftenfion^  the  whole  of  the  lo^ 
comotive  mufcles  may  be  conjidered  as  one  organ  of  fenfe. 
VIII.  Of  the  fenfes  of  hunger^  thtrji^  want  offrefh  mr^ 
fuckUng  children^  and  lufi.  IX.  Of  many  other  organs  of 
fenfe  belpnging  to  the  glands.  Of  painful  fenfations  from 
the  excefs  of  light ^  prejfurcy  heat^  itchingy  cauflict^  and  elec- 
tricity. 

I.  Philosophers  have  been  much  perplexed 
to  underftand,  in  what  manner  we  beconic  ac- 
quainted with  the  external  world ;  infomuch  that 
Dr.  Berkeky  even  doubted  its  exiftence,  from  hav- 
ing obferved  (as  he  thought)  that  none  of  our 
ideas  refemble  their  corrcfpondent  objedls.  Mr. 
Hume  aflerts,  that  our  belief  depends  on  the 
greater  diftinilnefs  or  energy  of  our  ideas  from 
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perception;  ^nd  Mr.  Reid  has  lately  contended, 
that  our  belief  of  external  objefts  is  an  innate 
principle  neceflarily  joined  with  our  perceptions. 

So  true  is  the  obfervation  of  the  famous  Mai- 
branch,  **  that  our  fenfes  are  not  given  us  to  dif* 
cover  the  eflences  of  things^  but  to  acquaint  us 
with  the  means  of  preferving  our  exiftence,"  (L.  I; 
ch.  V.)  a  melancholy  refledlion  to  philofophers ! 

Some  philofophers  have  divided  all  created  be-» 
ings  into  material,  and  immaterial :  the  former  in^* 
eluding  ^U  that  part  of  being,  which  obeys  the 
mechanic  Uws  of  adlion  and  reaftion,  but  which 
can  begin  ho  motion  of  itfelf ;  the  other  is  the 
caufe  of  all  motion,  and  is  either  termed  the 
power  of  gravity,  or  of  fpecific  attraction,  or  the 
fpirit  of  animation.  This  immaterial  agent  i$ 
fuppofed  to  exift  in  or  with  matter,  but  to  be 
quite  diftinA  from  it,  and  to  be  equally  capable 
of  cxiftence,  after  the  matter^  which  now  poflefles 
it,  is  decompofed. 

Nor  is  this  Uieory  ill  fupportcd  by  analogy, 
fince  heat,  eleftricity,  and  magnetifm,  can  be 
given  to  or  taken  from  a  piece  of  iron ;  and  mufk 
therefore  exift,  whether  feparated  from  the  metal, 
or  combined  with  it  From  a  parity  of  reafon- 
ing,  the  fpirit  of  animation  would  appear  to  be 
capable  of  exifting  as  well  feparately  from  the 
body  as  with  it. 

I  beg  to  be  undeiilood,  that  I  do  not  wifh  to 
iilpute  about  words,  and  am  ready  to  allow,  that 
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the  powers  of  gravity,'  fpecific  attraiSlion,  cleftri- 
city,  magnetifin,  and  even  the  fpirit  of  animation, 
may  confift  of  matter  of  a  finer  kind ;  and  to  be-*^ 
lieve,  with  St.  Paul  and  Malbranch,  that  the  ul- 
timate caufe.  only  of  all  motion  is  immaterial, 
that  is  God.  St.  Paul  fays,  "  in  him  we  live  and 
move,  and  have  our  being;"  and,  in  the  15th 
chapter  to  the  Corinthian's,  diftinguilhes  between 
the  pfyche  or  living  fpirit,  and  the  pneuma  or  re- 
viving fpirit.  By  the  words  fpirit  of  animation 
or  fenforial  power,  I  mean  only  that  animal  life, 
which  mankind  poflefles  in  common  with  brutes, 
and  in  fome  degree  even  with  vegetables,  and 
leave  the  confideration  of  the  immortal  part  of  us, 
which  is  the  objc6l  of  religion,  to  thofe  who  treat 
of  revelation. 

II.      1.  Of  the  Se7ife  of  Touch. 

The  firil  ideas  we  become  acqu«aintcd  with,  art: 
thofe  of  the  fcnic  of  touch;  for  the  foetus  mull 
experience  fome  varieties  of  agitation,  and  exert 
fome  mufcular  adion,  in  the  womb;  and  may 
with  great  probability  be  fuppofed  thus  to  gain 
fome  ideas  of  its  own  figure,  of  that  6f  the  uterus, 
and  of  the  tenacity  of  the  fluid,  that  furrounds  it, 
(as  appears  from  the  fa6ls  mentioned  in  the  fuc- 
cccdhig  ScAion  upon  Inftin6l.) 

Many  of  the  organs  of  fenfe  are  confined  to  a 
fmall  part  of  the  body,  as  the  noftrils,  ear,  or 
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eye,  whilft  the  fenfc  of  touch  is  difFufed  over  the 
whole  Ikin,  but  exilis  with  a  more  cxquilite  de- 
gree of  delicacy  at  the  extremities  of  the  fingers 
and  thumbs,  and  in  the  lips.  The  fenfe  of  touch 
is  thus  very  commodioufly  difpofcd  for  the  pur- 
pofe  of  encompafling  fmaller  bodies,  and  for 
adapting  itfelf  to  the  inequalities  of  larger  ones. 
The  figure  of  fmall  bodies  fcems  to  be  learnt  by 
children  by  their  lips  as  much  as  by  their  fingers; 
on  which  account  they  put  every  new  objecSl  to 
their  mouths,  when  they  are  fatiatcd  with  food, 
as  well  as  when  they  are  hungry.  And  puppies 
feem  to  learn  their  ideas  of  figure  principally  by 
the  lips  in  their  mode  of  play. 

We  acquire  our  tangible  ideas  of  obje6ls  either 
by  the  fimple  prefTure  of  this  organ  of  touch 
againfl  a  folid  body,  or  by  moving  our  organ  of 
touch  along  the  furface  of  it.  In  the  former  cafe 
we  learn  the  length  and  breadth  of  the  objedl  by 
the  quantity  of  our  orgaji  of  touch,^  that  is  im- 
preflTed  by  it :  in  the  latter  cafe  we  learn  the 
length  and  breadth  of  objcdls  by  the  continuance 
of  their  prefTure  on  our  moving  organ  of  touch. 

It. is  hence,  that  we  are  very  flow  in  acquiring 
our  tangible  ideas,  and  very  flow  in  recolle6ling 
them ;  for  if  I  now  think  of  the  tangible  idea  of 
a  cube,  that  is,  if  I  think  of  its  figure,  and  of 
the  folidity  of  every  part  of  that  figure,  I  mufl 
conceive  myfelf  as  pafling  my  fingers  over  it,  and 
feem  in  fome  meafure  to  feel  the  idea,  as  I  fpr- 
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merly  did  the  impreflion,  at  the  ends  of  them, 
^nd  am  thus  very  flow  in  diftindlly  recoUe6ting 
it. 

When  a  body  compreffes  any  part  of  onr  fcnfe 
of  touch,  what  happens  ?  Fiiil,  this  part  of  our 
fenforium  undergoes  a  mechanical  comprcffion, 
which  is  termed  a  ftimulus ;  fecondly,  an  idea,  or 
contra  A  ion  of  a  part  of  the  organ  of  fenfc  is  ex- 
cited ;  thirdly^  a  motion  of  the  central  parts,  or 
of  the  whole  fenforium,  which  is  termed  fcnfa- 
lion,  is  produced ;  and  thcfe  thi'ee  conftitutc  the 
perception  of  folidit)% 

%  Of  Figure y  Motipn,  Time,  Place ,  Space ,  Number. 

No  one  will  deny,  that  the  medulla  of  the 
brain  and  nerves  has  a  certain  figure ;  which,  ai 
it  is  diffilfed  thrbugh  nearly  the  whole  of  the 
body,  muft  have  nearly  the  figure  of  that  bbdy. 
Now  it  follows,  that  the  fpirit  of  animation,  or 
living  principle,  as  it  occupies  this  medulla,  and 
tio  other  part,  (which  is  evinced  by  a  great  va* 
riety  of  cruel  experiments  on  living  animals,)  it 
follows,  that  this  fpidt  of  animation  has  alfo  the 
fame  figure  as  the  medulla  above  defcribed.  I  ap- 
peal to  compion  fcnfe!  the  fpirit  of  animation  ads, 
Where  does  it  a<Sl?  ,  Ita6ls  v^^herever  there  is  the 
medulla  above  mentioned;  and  that  whether  the 
iimb  is  yet  joined  to  a  living  animal,^  or  whether 
it  be  recently  detached  from  it;  as  the  heart  of  a 
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?iper  or  frog  will  renew  its  contradlions,  when 
pricked  with  a  pin,  for  many  minutes  of  time  af- 
ter its  exfedlion  from  the  body. — Does  it  aA  ^ny 
where  elfe  ? — No;  then  it  certainly  exifts  in  this 
part  of  fpace,  and  no  where  elfe ;  that  is,  it  hath 
figure ;  namely,  the  figure  of  the  nervous  fyftem, 
which  is  nearly  the  figure  of  the  body.  When 
the  idea  of  folidity  iS  excited,  as  above  explained^ 
a  port  of  the  extcnfive  organ  of  touch  is  com^ 
prefled  by  fome  external  body,  and  this  part  of 
the  fenforium  fo  comprefled  exactly  refembles  in 
figure  the  figure  of  the  body  tliat  comprefled  it. 
Hence,  when  we  acquire  the  idea  of  folidity, 
we  acquire  at  the' fame  time  the  idea  o/figuee  ; 
and  this  idea  of  figure^  or  motion  of  a  part  of  the 
organ  of  touch,  exa<ftly  refembles  in  its  figure 
ihe  figure  of  the  body  that  occafions  it ;  and  thus 
exa^Uy  acquaints  us  with  this  property  of  the  ex- 
ternal world. 

Now,  as  the  whole  univerfe  with  all  its  parts 
pofleflTes  a*  certain  form  or  figure,  if  any  part  of 
it  moves,  tliat  form  or  figure  of  the  whole  is  va- 
ried: hence,  as  motion  is  no  other  than  a  per- 
petual variation  of  figure,  our  idea  of  motion  is 
alfo  a  real  refemblance  of  the  motion  that  pro- 
duced it. 

It  may  be  faid  in  objection  to  this  definition  of 
motion,  that  an  ivory  globe  may  revolve  on  its 
axis,  and  that  here  will  be  a  motion  without 
change  of  figure.     But  the  figure  of  the  particle 
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*  on  one  fide  of  this  globe  is  not  the /ani^  figure 
as  the  figure  of  ^  on  the  other  fide,  any  more 
than  the  particles  themfclves  are  the  fame,  though 
they  are  ^w;7^r  figures ;  and  hence  they  cannot 
change  place  with  each  other  without  difi:urbing 
or  changing  the  figure  of  the  whole. 

Our  idea  of  time  is  firom  the  fame  fource,  but 
is  more  abftra^led,  as  it  includes  only  the  com» 
parative  velocities  of  thefe  variations  of  figure ; 
hence  if  it  be  aflced,  How  long  was  this  book  in 
printing  ?  it  may  be  anfwered,  Whilfl:  the  fun 
was  paffing  through  Aries. 

Our  idea  of  place  includes  only  the  figure  of 
ta  group  of  bodies,  -not  the  figures  of  the  bodies 
themfclves.  If  it  be  aflced  where  is  Nottingham- 
Ihire,  the  anfwcr  is,  it  is  furrounded  by  Derby- 
fhire,  Lincolnfhire,  and  Leicefterfhire ;  hence 
place  is  our  idea  of  the  figure  of  one  body  fur- 
rounded  by  the  figures  of  other  bodies. 

The  idea  of  space  is  a  more  abfiradled  idea* 
of  place  excluding  the  group  of  bodies. 

The  idea  of  number  includes  only  the  particu- 
lar arrangements,  or  diftributions  of  a  group  of 
bodies,  and  is  therefore  only  a  more  abftrafted 
idea  of  the  parts  of  the  figure  pf  the  group  of 
bodies  ;  thus  when  I  fay  England  is  divided  into 
forty  counties,  I  only  fpcak  of  certain  divifions  of 
its  figure. 

.Hence  arifes  the  certainty  of  the  mathematical 
fciences,   as  they  explain  thefe  properties  of  bo- 
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cicS;,  which  are  exactly  refcmblcd  by  our  ideas  of 
them,  whilft  wc  are  obliged  to  collc6t  almoft  all 
our  other  knowledge  from  experiment ;  that  is^ 
by  obferving  tlie  effedls  exerted  by  one  body  upotl 
atiother. 

3.  Of  the  Penetrahllity  of  Matter. 

The  impoflibility  of  two  bodies  exifting  toge- 
ther  in  the  fame  fpace  cannot  be  deduced  from 
our  idea  of  folidity,  or  of  figure.  As  foon  as 
we  perceive  the  motions  of  objedls  that  furround 
us,  ^nd  learn  that  we  pofTcfs  a  power  to  move 
our  own  bodies,  we  experience,  that  thofe  ob- 
jects, which  excite  in  us  the  idea  of  folidity  and 
of  figure,  oppofe  this  voluntary  movement  of  our 
6wn  organs ;  as  whilft  I  endeavour  to  comprefs 
between  my  hands  an  ivory  ball  into  a  fpheroid* 
And  We  are  hence  taught  by  experience,  that  our 
own  body  and  thofe,  which  we  touch,  cannot  ex* 
iil  in  the  fame  part  of  fpace. 

But  this  by  no  means  demonftrates,  that  n6 
two  bodies  cin  exift  together  in  the  fame  part  of 
fpace.  Galilaeo  in  the  preface  to  his  works  feems 
to  b€  of  opinion,  that  matter  is  not  impenetrable  ; 
Mr.  Mitchel,  and  Mr.  Bofcowich  in  his  Theoria 
Philof.  Natur."  have  efpoufed  this  h}T30theli8t 
which  had  been  lately  publifhed  by  Dr.  Prieftley, 
to  whom  the  world  is  much  indebted  for  fo  many 
important  difcoverics  in  fciencfe.     (Hift.  of  Light 
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and  Colours,  p.  39 1.)  The  uninterrupted  paf- 
fagc  of  light  through  traniparent  bodies,  (>[  ihc 
eledbric  aether  through  rpetallic  and  aqueous  bo- 
dies, and  of  the  magnetic  effluvia  throuuf:  all 
bodies,  would  feem  tb  give  forae  probabiiiiy  to 
this  opinion.  Hence  it  appears,  thnt  beings  may 
exift  without  poflTeffing  the  property  of  Irliuity, 
as  well  as  they  can  exift  without  poflefli-^g  ti»e 
properties,  which  excite  our  fmell  or  tafte,  and 
can  thence  occupy  fpace  without  detruding  other 
bodies  from  it ;  but  we  cannot  b  come  acquaint^ 
cd  with  fuch  beings  by  our  fcnfe  of  touch,  any 
,  more  than  we  can  with  odours  or  flavours  without 
our  fenfes  of  fmell  and  tafte. 

But  that  any  being  can  exift  without  exifiing 
in  fpace,  is  to  my  ideas  utterly  incomprehenfible. 
My  appeal  is  to  common  fenfe.  To  be  implies  a 
when  and  a  where ;  the  one  is  comparing  it  with 
the  motions  of  otlicr  beings,  and  the  other  with 
their  fit  nations. 

If  there  was  but  one  object,  as  the  whole  crea- 
tion may  be  confidered  as  one  objcd,  then  I  can- 
not aflc  where  it  exifts  ?  for  there  are  no  other 
objcdls  to  compare  its  fituation  with.  Hence  if 
any  one  denies,  that  a  being  exifts  in  fpace,  h^ 
denies,  that  there  are  any  other  beings  but  that 
one ;  for  to  anfwer  the  queftion,  "  Where  does  , 
it  exift  ?**  is  only  to  mention  the  fituation  of  .the 
obje6ls  that  furround  it. 

In  the  fame  manner  if  it  be  aiked— ^*  When 
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does  a  being  cxift?**  The  anfwer  only  Ipecifies 
the  fucceffive  motions  either  of  itfelf,  or  of  other 
bodies ;  hence  to  fay,  a  body  exifts  not  in  time, 
ie  to  fay,  that  there  is,  or  was,  no  motion  in  the 
world*  "^ 

4.  Of  the  Sprit  of  Animation. 

But  though  there  may  exift  beings  in  the  uni- 
vfcrfe,  that  have  not  the  property  of  folidity ;  that 
is,  which  can  poflefs  any  part  of  fpace,  at  the 
fame  time  that  it  is  occupied  by  other  bodies ; 
yet  there  may  be  other  beings,  that  can  aifume  this 
property  of  folidity,  or  difrobe  themfelves  of  it 
occaiionally,  as  we  an>  taught  of  fpirits,  and  of 
angels;  and  it  would  (tcm,  that  the  spirit  of 
ANIMATION  muft  be  endued  with  this  property, 
otherwife  how  could  it  occafionally  give  motion 
to  die  limbs  of  animals  ? — or  be  itfelf  Simulated 
into  motion  by  the  obtrufions  of  furrounding  bo- 
dies, as  of  light,  or  odour  ? 

If  the  fpirit  of  animation  was  always  neceflarily 
penetrable,  it  could  not  influence  or  be  influenced 
by  the  folidity  of  common  matter' ;  they  would 
cxift  together,  but  could  not  detrude  each  other 
from  the  part  of  fpace,  where  they  exift.;  that  is, 
they  could  not  communicate  motion  to  each 
other.  No  two  tJungs  can  influence  or  affe3  each 
Q^her^  wiich  have  not  fome  property  common  to  both 
i>f  them ;  for  to  influence  or  aflfedl  another  body 
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is  to  give  or  communicate  forae  property  to  it^ 
that  it  had  not  before ;  but  how  can  one  body 
give  that  to  another,  which  it  does  not  poflefs 
itfelf  ?— The  words  imply,  that  they  muft  agree 
in  having  the  power  or  faculty  of  poffefling  forae 
common  property.  Thus  if  one  body  removes 
another  from  the  part  of  fpace,  that  it  poflefles, 
it  mufl  have  ibe  power  of  occupying  that  fpace 
itfelf:  and  if  one  body  communicates  heat  or 
motion  to  another,  it  follows,  that  they  have 
alike  the  property  of  pofleffing  heat  or  motion. 

Hence  the  fpirit  of  animation,  at  the  time  it 
communicates  or  receives  motion  from  folid 
bodies,  muft  itfelf  poffefs  fome  property 
of  folidity.  And  in  confequcnce  at  the  time  it 
receives  other  kinds  of  motion  from  light,  it  muft 
poflefs  that  property,  which  light  poflefles,  to 
communicate  that  kind  of  motion ;  and  for  which 
no  language  has  a  name,  unlefs  it  may  be  termed 
Vifibility.  And  at  the  time  it  is  ftimulated  into 
other  kinds  of  animal  motion  by  the  particles  of 
fapid  and  odorous  bodies  afi^ecling  the  fenfes  of 
tafte  and  fmell,  it  muft  refemble  thefe  particle^ 
of  flavour,  and  of  odour,  in  poflefling  fome  fimi- 
lar  or  correfpondent  property ;  and  for  which 
language  has  no  name,  unlefs  we  may  ufe  the 
words  Saporofity  and  Odorofity  for  thofe  common 
properties,  which  are  pofleflcd  by  our  organs  of 
tafte  and  fmell,  and  by  the  particles  of  fapid 
and  odorous  bodies;   as  the  Words  Tangibility 
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and  Audibility  may  e^tprefs  the  comrnon  property 
poflefled  by  our  organs  of  touch,  and  of  hearing, 
and  by  the  folid  bodies,  or  their  vibrations,  which 
afFedt  thofe  organs. 

5.  Finally,  though  the  figures  of  bodies  are 
in  truth  refembled  by  the  figure  of  the  part  of 
the  organ  of  touch,  which  is  llimulated  into  mo* 
tion;  and  that  organ  refembles  the  folid  body, 
which  ftiraulates  it,  in  its  property  of  folidity ; 
and  though  the  fenfe  of  hearing  refembles  the 
vibrations  of  external  bodies  in  its  capability  of 
being  ftimulated  into  motion  by  thofe  vibrations  > 
and  though  our  other  organs  of  fenfe  refemble  the 
bodies,  that  ftimulate  them,  in  their  capability 
of  being  ftimulated  by  them ;  and  we  hence  be- 
come acquainted  with  thefe  properties  of  the  ex- 
ternal world ;  yet  as  we  can  repeat  all  thefe  mo- 
tions of  our  organs  of  fenfe  by  the  efforts  of  voli- 
tion, or  in  confeqiience  of  the  fenfation  of  pleafurc 
or  pain,  or  by  their  affociation  with  other  fibrous 
motions,  as  happens  in  our  reveries  or  in  /leep, 
there  would  ftill  appear  to  be  fome  difficulty  in 
demonflrating  the  exiflence  of  any  thing  external 
to  us. 

In  our  dreams  we  cannot  determine  tliis  cir- 
cumftance,  becaufe  our  power  of  volition  is  fuf- 
pendcd,  and  the  flimuli  of  external  objcdls  arc 
cxcl^jded  ;  but  in  our  waking  hours  we  can  com- 
pare our  ideas  belonging  to  one  fenfe  with  thofe 
belonging  to  another,  and  can  thus  diftinguifh 
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the  ideas  occalioncd  by  irritation  from  thofi 
excited  by  fenfation,  volition,  or  aiTociation* 
Thus  if  the  idea  of  the  fweetnefs  of  fugar  ihould 
be  excited  in  our  dreams,  the  whitencfs  and 
hardnefs  of  it  occur  at  the  fame  time  by  affocia-^ 
tion ;  and  we  believe  a  material  lump  of  fugar 
prefent  before  us.  But  if,  in  our  waking  hours^ 
the  idea  of  the  fweetnefs  of  fugar  occurs  to  us, 
the  ftimuli  of  furrounding  objeSs,  as  the  edge 
of  the  table,  on  which  we  prefs,  or  green  colour 
of  the  grafs,  on  which  we  tread,  prevent  the 
other  ideas  of  the  hardnefs  and  whitencfs  of  the 
fugar  from  being  excited  by  aflbciatioil.  Or  if 
they  fhould  occur,  we  voluntarily  compare  tliem 
with  the  irritative  ideas  of  the  table  or  grafs  above 
mentioned,  and  detedl  their  fiiUacy.  We  can 
thus  diftinguifli  the  ideas  caufed  by  the  ftimuli 
of  external  obje<5]bs  from  thofe,  which  are  intro- 
duced by  affociation,  fenfation,  or  volition ;  and 
during  oui*  waking  hours  can  tlius  acquire  a 
knowledge  of  the  external  world.  Which  never- 
thclefs  we  cannot  do  in  our  dreams,  becaufe  we 
have  neither  perceptions  of  external  bodies,  nor 
the  power  of  volition  to  enable  us  to  compare 
them  with  the  ideas  of  imagination. 

III.  OfVtfion. 

Our  eyes  obferve  a  diflference  of  colour,  or  of 

fhadc,  in  the  prominences  and  depreffions'of  ob- 
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je6b,  nnd  that  thofe  fhades  uniformly  vary,  when 
the  fenfe  of  touch  obferves  any  variation.  Hence 
when  the  retina  becomes  ftimulated  by  colours  or 
fhades  of  light  in  a  certain  form,  as  in  a  circular 
fpot;  we  know  by  experience,  that  this  is  a  lign, 
that  a  tangible  body  is  before  us;  and  that  its 
figure  is  refembled  by  the  miniature  figure  of  the 
part  of  the  organ  of  vifion,  that  is  thus  ftimulated. 

Here  whilil  the  ftimulated  part  of  the  retina 
refembles  cxaAly  the  vifible  figure  of  the  whcrie 
in  miniature,  the  various  kinds  of  ftimuli  £tom 
different  colours  mark  the  vifible  figures  of  the 
minuter  parts ;  and  by  habit  we  inftantly  recall  the 
tangible  figures. 

Thus  when  a  tree  is  the  objeA  of  fight,  a  part 
of  the  retina  rcfembling  a  flat  branching  figure  is 
ftimulated  by  various  fliadcs  of  colours ;  but  it  is 
by  fuggefi  ion,  that  the  gibbofity  of  the  tree,  and 
the  mofs,  that,  fringes  its  trunk,  appear, before 
us.  Thcfe  are  ideas  of  fuggefiion,  which  we  feel 
or  attend  to,  aflbciated  with  the  motions  of  Ihc 
tetina,  or  irritative  ideas,  which  we  do  not  attend 
to. 

So  that  though  our  vifible  ideas  refemble  in 
miniature  the  outline  of  the  figure  of  coloured 
bodies,  in  other  rcfpe^ls  they  ferve  only  as  a 
language,  which  by  acquired  aflbciations  intro- 
duce the  tangible  ideas  of  bodies.  Hence  it  is, 
that  this  fenfe  is  fo  readily  deceived  by  the  art  of 
the  painter  to  our  amufement  and  infiru<5tioTV 
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The  reader  will  find  much  very  curious  know-f 
ledge  on  this  fubje<Sl:  in  Bifliop  Berkeley's  Eflay 
on  Vifion,  a  work  of  great  ingenuity. 

The  immediate  object  however  of  the  fenfe  of 
vifion  is  light;  this  fluid,  though  its  velocity  i» 
fo  great,  appears  to  have  no  perceptible  mecha- 
nical impulfe,  as  was  mentioned  in  the  third 
SciSion,  but  feems  to  ftimulate  the  retina  into 
animal  motion  by  its  tranfmiflion  through  this 
part  of  the  fenforium :  for  though  the  eyes  of 
cats  or  other  animals  appear  luminous  in  obfcurc 
places;  yet  it  is  probable,  that  none  of  the  light, 
which  falls  on  the  retina,  is  reflected  from  it, 
but  adheres  to  or  enters  into  combination  with 
the  choroide  coat  behind  it. 

The  combination  of  the  particles  of  light  with 
opake  bodies,  and  therefore  with  the  choroide 
coat  of  the  eye,  is  evinced  from  the  heat  which 
is  given  out,  as  in  other  chemical  combinations. 
For  the  fun-beams  communicate  no  heat  in  their 
paflage  through  tranlparent  bodies,  with  which 
they  do  not  combine,  as  the  air  continues  cool 
even  in  the  focus  of  the  largeft  buming-glafles, 
which  in  a  moment  vitrifies  a  particle  of  opaque 
matter. 

IV.   Of  the  Organ  of  Hearing. 

It  is  generally  believed,  that  the  tympanum 
of  the  car  vibrates  mechanically,  when  expofed 
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to  audible  founds,  like  the  ftrings  of  one  mulical 
inflrument,  when  the  fame  notes  are  ftrack  upon 
anothen  Nor  is  this  opinion  improbable,  a» 
thfe  mufcles  dnd  Cartilages  Of  the  larynx  arc  em- 
ployed in  producing  variety  of  tones  by  mechani- 
cal vibration :  fo  the  mufcles  and  bones  of  the 
ear  feem  adapted  to  increafe  or  diminifh  the 
tenfion  of  the  tympanum  for  the  purpofes  of 
fimilar  mechanical  vibrations. 

But  it  appears  from  difle<5Uon,  that  the  tym- 
panum is  not  the  immediate  organ  of  hearing, 
but  that,  like  the  hmtoours  and  cornea  of  the  ej^e, 
it  is  only  of  ufe  to  prepare  the  objaft  for  the  im- 
mediate oigan.  For  the  portio  mollis  of  the  au- 
ditory tictre  is  not  fpread  upon  the  tympanum, 
but  upon  the  veftibulum,  and  cochlea,  and  femi- 
drcular  canals  of  the  ear ;  while  between  the 
tympanum  and  the  expanfion  of  the  auditory 
nerve  the  cavity  is  laid  by  Dr.  Q>tunnus  and  Dr. 
Meckel  to  be  filled  with  water ;  as  they  had  fre- 
quently obferved  by  freezing  the  heads  of  dead 
animals  before  they  difletfled  them ;  and  water 
being  a  more  denfe  fluid  than  ^ir  is  much  better 
adapted  to  the  propagation  (if  vibrations.  We 
may  add,  that  even  the  exteriial  opening  of  the 
ear  is  not  abfolutely  neceflary  for  the  perception 
of  found :  for  fome  people,  who  from  thefe  defedti 
would  have  been  completely  deaf,  have  diftin- 
guiihed  acute  or  grave  founds  by  the  tremours  of 
a  ftick  held  between  their  teeth  propagated  along 
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tiic  bones  of  the  head,  (Ilallei^.  Phyfc  T.  V.  pw 
295). 

Hence  it  appears,  that  tlie  immediafe  oirgsm  of 
hearing  is  net  affetfted  by  the  particles  of  the  air 
themfelves^  but  is  Simulated  into  anioial  motioR: 
by  the  vibrations  of  them.  And  it  is^  probable 
from  the  loofe  bones,  which  arc  found  in  the 
Beads  of  fome  fifties,  that  die  vibrations  of  water 
are  fenfible  to  the  inhabitants  of  that  ekment  bj 
a  fimilar  organ* 

The  motions  of  the  atmofpheie,  whidi  we  be* 
cc»ne  acquainted  widi  by  the  fenfe  of  touch,  are 
combined  with  its  fohdity,  weight,  er  vis  inertias ; 
whereas  thofe,  that  are  perceived  by  this  organ^ 
depend  alone  on  its  elafticity.  But  though  the 
"V^ibration  of  the  air  is  the  immediate  obje<ft  of  the 
fenfe  of  hearing,  yet  the  ideas,  we  Moeive  by  this 
fenfe,  like  tliofe  received  from  light,  are  only  m 
a  language^  which  by  acquired  aflbciations  ac- 
quaints us  with  thofe  motions  of  tangible  bodies^ 
which  depend  on  their  elafticity;  and  which  we 
had  before  learned  by  our  fenfe  of  toudu 

V.  OfSmenandofTqfte. 

The  objeds  of  fmell  are  <iiflblved  in  the  fluids 
atmofphere,  and  thofe  of  tafte  in-  the  faliva,  or  ' 
other  aqueous  fluid,  for  the  better  difiufing  them 
on  their  refpedive  organs,  which  feem  to  be  fti-^ 
mulatedinto  animal  motion  perhaps  by  the  che- 
mical 
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ipical  afiinities  of  thefc  particles,  which  conftitute 
the  fapidity  aod  odorofity  of  bodies,  with  the  njerve$ 
of  feixfe,  which  perceivci  them. 

Mr.  Vdta  has  lately  obfcrved  a  curious  cir- 
cumftance  relative  to  our  fenfe  of  tafte.  If  a  bit 
of  clean  lead  and  a  bit  of  clean  filv^er  be  feparately 
applied  to  the  tongue  and  palate  no  tafte  is  per- 
ceived ;  but  by  applying  them  in  contaft  in  re- 
(ped  to  the  parts  out  of  the  mouth,  and  nearly  fo 
in  refpeA  to  the  parts>  which  are  immediately 
Applied  to  the  t^igue  and  palate,  a  faline  or  aci- 
dulous tafte  is  perceived,  as  of  a  fluid  like  a  ftream 
of  ele&ricity  paifing  from  one  of  them  to  the 
other.  This  new  application  of  the  fenfe  of  tafte 
deferves  further  inveftigation,  as  it  may  acquaint 
us  with  new  properties  of  matter. 

From  the  experiments  above ;  mentioned  of 
Galvani,  Volta,  Fowler,  and  others,  it  appears, 
Aat  a  pkte  of  zinc  and  a  plate  of  filver  have 
greater  cfieA  than  lead  and  filver.  If  one  edge  of 
a  pkte  of  filver  about  the  fize  of  half  a  crown- 
piece  be  placed  upon  the  tongue,  and  one  edge 
of  a  plate  of  zinc  about  the  fame  fize  beneath  the 
tongue,  and  if  their  oppofite  edges  are  then 
brought  into  contact  before  the  point  of  the 
tongue,  a  tafte  is  perceived  at  the  moment  of 
their  ccnning  into  conta^l;  fecondly,  if  one  of 
the  above  plates  be  put  between  the  upper  lip 
and  the  gum  of  the  fore-teeth,  and  the  other  be 
placed  under  the  tongue,  and  theh:  exterior  edges 
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be  then  brought  into  toxtts^A  in  a  darkiih  room^^  a 
flafh  of  light  is  perceived  in  the  eyes. 

Thefe  efFe<fts  I  imagine  only  fhew  the  fenlibi- 
lity  of  our  nerves  of  faife  to  very  fmall  quantities 
of  the  dedtric  fluid,  as  it  parties  ithrough  them; 
for  I  fuppofe  the(e  fenfations  arc  occaiioned  by 
flight  clc6lrkr<hocks  produced  in  the  following 
manner.  By  the  experiments  pnbliflied  by  Mr. 
Bennet,  with  his  ingenious  doubkr  of  ele6krieity, 
which  is  the  greatefl:  difcovery  made  in  that  fcience 
flnce  the  coated  jar,  and  the  edu<£lion  of  light*- 
ning  from  the  flcies,  it  appears  that  zinc  was  al- 
ways found  minus,  and  lilver  was  always 
found  plus,  when  both  of  them  were  in  their 
feparate  flate.  Hence,  when  they  are  placed 
in  the  manner  above  defcribed,  as  foon  as  their 
exterior  edges  come  nearly  into  conta6t,  fo  near 
as  to  have  an  extremely  thin  plate  of  air  between 
them,  that  plate  of  air  becomes  charged  in  the 
fame  manner  as  a  plate  of  coated  glafs ;  and  is  at 
the  fame  inflant  difcharged  through  the  nerves  of 
U&e  or  of  fight,  and  gives  the  fenfations,  as  above 
defcribed,  of  light  or  of  faporoflty;  and  only 
fliews  the  great  fenfibility  of  thefe  organs  offenfe 
to  the  ftimulus  of  the  eledric  fluid  in  fuddenly 
paffing  through  them« 

VI.  OftheScnfeofHeaU 

There  are  many  experiments  in  chemical  wri* 
ters,  that  evince  the  e^ufience  of  heat  as  a  fluid 
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element^  which  covers  and  pervades  all  bodies, 
and  15  attradted  by  the  folutions  of  fome  of  them, 
and  is<ietruded  from  the  combination  of  others. 
Thus  from  the  combinations  of  metals  with  acids, 
and  from  thofe  combinations  of  animal  fluids, 
which  arc  termed  iecreitions,  this  fluid  matter  of 
heat  is  given  out  amongft  the  neighbouring  bo- 
dies; and  in  the  folutions  of  falts  in  water,  or  of 
water  in  air,  it  is  abforbed  from  the  bodies,  that 
furround  them ;  whilil  in  its  £icility  in  pafling 
through  metallic  bodies,  and  its  difficulty  in  per- 
vading refins  and  glafs,  it  refembles  the  proper- 
ties of  the  dedfaic  aura;  and  is  like  that  excited 
by  fridion,  and  feems  "like  that  to  gravitate 
amongft  other  bodies  in  its  uncombined  ftate^ 
and  to  find  its  equilibrium* 

There  is  no  circumftance  of  more  confequence 
in  the  animal  economy  than  a  due  proportion  of 
this  fluid  of  heat ;  for  the  digeftion  of  ovir  nutri» 
ment  in  the  ftomach  and  bowels,  and  the  propec 
qualities  of  all  our  fecreted  fluids,  as  they  are 
produced  or  prepared  partly  by  animal  and  partly 
by  chemical  procefles,  depend  much  on  the 
quantity  of  heat;  the  excefs  of  which,  or  it? 
deficiency,'  alike  gives  us  pain,  and  induces  us 
to  avoid  the  circumftances  that  occafion  them. 
And  in  tliis  the  perception  of  heat  eflentially 
differs  from  the  perceptions  of  the  fenfe  of  touch, 
as  we  receive  pain  from  too  great  prelTure  of  folid 
bodies,  but  xionc  from  the  abfence  of  it.    It  is 
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hence  probable,  that  nature  has  provided  ns  with 
a  fet  of  nerves  for  the  perception  of  this  fluid, 
which  anatomifts  haye  not  yet  attended  to. 
•  There  may  be  fome  difficulty  in  the  proof  oF 
this  alTertion ;  if  we  look  at  a  hot  fire,  \Ve  expe- 
rience no  pain  of  the  optic  nen^e,  though  the 
heat  along  with  the  light  mufl:  be  concentrated 
upon  it.  Nor  does  warm  water  or  warm  oil 
poured  into  the  ear  give  pain  to  the  organ  of 
hearing;  and  hence  as  thefe  organs  of  fenfe  do 
not  perceive  finall  cxceflcs  or  deficiencies  of  heat; 
and  as  heat  has  no  greater  analogy  to  the  folidity 
or  to  the  figui'es  of  bodies^  tllan  it  has  to  their 
colours  qr  vibrations ;  there  feems  no  fufficient 
reafon  for  our  afcribing  the  perception  of  heat 
and  cold  to  the  fenfe  of  touch;  to  which  it  hasf 
generally  been  attributed,  cither  bccai^fe  it  is 
difFufed  beneath  the  whole  flcin  like  the  fenfe  of 
touch,  or  owing  to  the  inaccuracy  of  our  obfer- 
yations,  or  the  defe6l  of  our  language^. 

There  i$  another  circumftance  would  induce 
yxs  to  believe,  that  the  perceptions  of  heat  and 
cold  do  not  belong  to  the  organ  of  touch ;  fince 
the  teeth,  whiph  are  the  leaft  adapted  for  the 
perceptions  of  folidit}^  of  figure,  are  the  moft  fen- 
lible  to  heat  or  cold  ;  whence  we  are  forewarned 
from  fwallowing  thofc  materials,  whofe  degree 
pf  coldnefs  or  of  heat  would  injure  our  ftomachs. 

The  following  is  an  extraft  from  a  letter  of 
pf.  R.  W.  Darwin,  of  Shrewfbury,  when  he  was 
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a  fhident  at  Edinburgh.  ^^  I  made  aor  experiment 
3^fterday  in  oiir  hofpital,  which  much  favours 
your  opinicm,  that  the  ieniation  4i)f  heat  and  o£ 
touch  depend  on  dtScrcnt  fets  of  nerves.  A 
man  who  had  lately  recovered  froin  a  fic^er,  and 
was  flill  w»k,  was  feLeed  with  violent  cramps  ia 
iiisl^andifeet;  which  were  reraocired  by  opiates, 
except  that  ome  of  his  feet  remained  infeniible. 
Mr,  Ewart  pricked  him  with  a  pin  in  five  or  fix 
places,  and  the  patient  declared  he  did  not  feel  it 
in  the  leaft,  nor  was  he  fenfible  ^^f  a  very  fmart 
pinch.  I  then  held  a  red-hot  polcer  at  fome  dif-  * 
tance,  and  brought  it  gradually  nearer  till  it 
came  within  three  inches,  when  he  aflcrted  that 
he  felt  it  quite  diftinfily.  I  fuppofe  fome  violent 
irritation  on  the  nerves  of  touch  had  caufcd  the 
cramps,  and  had  left  them  paralytic ;  while  the 
nerves  of  heert,  having  fuflfered  no  increafed  jfti^ 
mulus,  retained  their  irritability.** 

Add  to  this,  that  the  lungs,  though  eafily  fli- 
mulated  into  inflammation,  are  not  fenfible  to 
heat    See  Clafs  JIL  U  1.  10. 

VII.  Of  the  Senfe  of  Extenfion. 

The  organ  of  touch  is  properly  the  fcnfe  of 
preflure,  but  the  mufcular  fibres  themfelves  con- 
ftitute  the  organ  of  fenfe,  that  feels  extenfion. 
The  fenfe  of  preflure  is  always  attended  with  the 
ideas  of  the  figure  and  folidity  of  the  object, 
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neither  of  which  accompany  our  perception  of 
exteniion.  The  whole  fet  of  mufdes,  whether 
they  are  hollow  ones,  as  the  heart,  arteries,  and 
inteilines,  or  longitudinal  ones  attached  to  bone&, 
contradl  themfelves,  whenever  they  are  ftimulated 
by  forcible  elongation ;  and  it  is  obfervable,  that  the 
white  mufcles,  which  conftitute  the  arterial  fyf- 
tem,  fecip  to  be  expited  into  contradUon  ixova  no 
Othpr  kind$  of  ilipaulus^  according  to  th^  experi- 
^nepta  of  Haller.  And  hence  the  violent  pain  in 
fome  inflanrniations^  as  in  the  paronychia,  obtains 
immediate  relief  by  cutting  the  membrane,  that 
was  ilretche4  by  the  tpniour  of  the  fubjacent  parts* 

Hence  the  whole  mufcular  fyftem  may  be 
eonfiderpd  as  one  organ  of  fenfe,  and  the  various 
attitudes  of  the  body,  as  idea$  belonging  to  this 
organ,  of  many  of  whiph  we  are  hourly  confcious^ 
while  many  others,  like  the  irritative  ideas  of  the 
other  fenfes,  are  performed  without  qxir  attention. 

Wl^en  the  mufcles  of  the  heart  ceafe  to  a6l, 
the  refluent  blopd  ^gain  diilends  or«  elpji^t^s 
them ;  and  thus  irritated  they  contra6l  as  befpjpe. 
The  fame  happens  to  the  arterial  fyftem,  and  I 
fuppofe  to  tl^e  capillaries,  inteftipeS|  and  various 
glands  of  the  body. 

When  the  quantity  qf  urinp,  or  of  excreippnt, 
diftends  the  bladder,  orreAwm,  thofe  parts  coo* 
tra^t,  and  exclude  their  contents,  and  many  oth^ 
mufcles  by  aflbciation  a<Sl  along  with  them ;  but 
^f  theie  evacuations  are  npt  fpon  complied  with, 
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pain  is  produced  by  a  little  further  exteniion  <^ 
the  mufcular  fibres :  a  fimilar  pain  is  caufed  in 
the  mufdes,  when  a  limb  ia  much  extended  for 
the  reduction  of  diilocated  bones;  and  in  the 
pimifhment  of  the  rack;  and  in  the  painful 
cramps  of  the  calf  of  the  leg,  or  of  other  mufcles, 
for  a  greater  degree  of  contraction  of  a  mufcl^ 
than  the  movement  of  the  two  bpnes^  to  which 
its  ends  are  affixed,  will  admit  of,  mufi:  give 
iimilar  pain  to  that,  which  is  produced  by  extend* 
ing  it  beyond  its  due  length*  And  the  pain 
firom  punctures  or  incifions  arifes  firom  the  dif« 
tention  of  the  fibres,  as  the  knife  pafies  through 
them ;  for  it  nearly  ceafes  as  foon  as  the  divifion 
is  completed* 

All  thefe  motions  of  the  mufcles,  that  are  thus 
naturally  excited  by  the  fiimulus  of  diftending 
bodies,  are  alfo  liable  to  be  called  into  fbong 
a&ion  by  their  catenation  with  the  irritations  or 
fenfations  produced  by  the  momentum  of  the 
progrefiive  particles  of  blppd  in  the  arteries,  as 
in  inflammatory  fevers,  or  by  acrid  fubftances  on 
other  feilfible  organs,  as  in  the  Urangury,  or 
tenefjnus,  or  cholera. 

We  Ihall  conclude  this  accoimt  of  the  fenfe  of 
extenfion  by  pbferving,  that  the  want  of  its  ob- 
ject is  attended  with  a  difagreeable  fenfation,  as 
well  as  the  excefs  of  it.  In  thofe  hollow  mufcles, 
which  have  been  accuflomed  to  it,  this  difagree^ 
9^c  f^nfatipn  1$  (:alled  faintpefs,  emptinefs,  and 
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finking;  and,  when  it  arifes  to  a  certain  degree, 
is  attended  tvith  fyncopc,  (K  a  total  qoiefcence  of 
all  motions,  but  the  internal  irritative  ones,  as 
happens  fiom  fuddoi  loTs  of  blood,  or  in  the 
operation  of  tapping  in  the  dropfy. 

VIII.  Of  the  Appetites  of  Htmgery  Thlrjl,  Heat^ 
ExtenfioHy  the  want  of  Frejh  Air,  animal  Love^ 
and  the  Suckling  of  Children. 

HuKOER  is  mod  probably  perceived  by  thofe 
nximcrous  ramifications  of  nerves  that  are  fcea 
about  the  upper  opening  of  the  ftomach ;  and 
thirft  by  the  nerves  about  the  fisuices,  and  the 
top  ofthegula.  The  ideas  of  thefe  fenfes  arc 
few  in  the  generality  of  mankind,  but  arc  more 
numerous  in  thofe,  who  by  difeafe,  or  indulgence, 
delire  particular  kinds  of  foods  or  liquids. 

A  fenfe  of  heat  has  already  been  fpokcn  of, 
tvhich  may  with  propriety  be  called  an  appetite,  as 
we  painfully  delire  it,  when  it  is  deficient  in 
quantity. 

The  fenfe  of  extenfion  may  be  ranked  amongft 
thefe  appetites,  lince  the  deficiency  of  its  ohgecft 
gives  difagreeable  fenfation;  when  thi«  happens 
in  the  arterial  fyftem,  it  is  called  faintnefs,  and 
feems  to  bear  fome  analogy  to  hunger  and  to 
cold ;  which  like  it  are  attended  with  emptinefs 
Df  a  part  of  the  vafcular  fyflem. 

The  fcnfc  of  w^nt  of  frefh  air  has  not  been 
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attended  to,  but  is  as  di(Un<ft  a6  the  others>  mid 
the  firft  perhaps  that  wc  experience  after  ouf 
nativity;  from  the  want  of  the  objeA  of  tbiai 
fenfe  many  difeafes  are  produced,  as  the  jail-- 
fever, plague,  and  other  epideijuc  tlialadiefi^ 
Animal  love  is  another  appetite,  which  oocurb 
later  in  life,  and  the  females  of  lactiferous  animals 
haVe  another  natural  inlet  of  pleafure  or  p^h 
from  the  fuckling  theit*  dflfepring.  The  want  of 
which,  either  owing  to  the  death  of  their  progenjr^ 
or  to  the  faihion  of  their  cOulitry,  has  been  fatal 
to  many  of  the  fex.  The  males  have  alfo  peroral 
glands,  which  are  frequently  turgid  widi  a  thin 
piilk  at  their  nativity,  and  are  lumifhed  widi 
nipples,  which  ere6t  on  titillation  like  thofe  of 
the  feraale;  but  which  fcem  now  to  be  of  no 
further  ufe,  owing  perhaps  to  fome  chai^  which 
thefe  animals  have  imdergbne  in  the  gradual 
prdgrcffion  of  the  foimation  of  the  earth,  and  of 
all  that  it  inhabit. 

Thefe  feyen  laft  mentioned  fenfes  may  properly 
be  termed  appetites,  as  they  differ  from  thofe  of 
touch,  fight,  hearing,  tafte,  and  j&nell,  in  this 
refpciSl ;  that  they  are  afFe<9:ed  with  pain  as  well 
by  the  defeft  of  their  obje<fts  as  by  the  excefs  of 
them,  which  is  not  fo  in  the  latter.  Thus  cold 
and  hunger  give  us  pain,  as  well  as  an  excels  of 
heat  or  fatiety ;  but  it  is  not  fo  with  darknefs  and 
^enpe, 
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IX.  Before  we  conclude  this  SeAion  on  the 
organs  of  fenfe,  we  muft  obferve,  that,  as  far  as 
we  know,  there  are  many  more  fenfes  than  have 
been  here  mentioned,  as  every  gland  feems  to  be 
infloenced  to  feparate  from  the  blood,  or  to  abforb 
from  the  cavities  of  the  body,  or  from  the  atmo- 
fphere,  its  appropriated  fluid,  by  the  ftimulus  of 
that  fluid  on  the  living  gland;  and  not  by  me- 
chanical capillary  abforption,  nor  by  chemical 
afllinity.  Henqe  it  appears,  that  each  of  thcfe 
glands  muil  have  a  peculiar  organ  to  perceive 
thefe  irritations,  but  as  thefe  Irritations  are  not 
fucoeeded  by  fenfation,  they  have  not  acquired, 
the  names  of  fenfes. 

However  when  thcfe  glands  are  excited  into 
motions  ftronger  than  ufual,  either  by  the  acri* 
jnony  of  their  fluids,  or  by  their  own  irritability 
being  much  increafed,  then  the  fenfation  of  paia 
is  produced  in  them  as  in  all  the  other  fenfes  of 
the  body;  and  thefe  pains  are  all  of  diflferent 
kinds,  and  hence  the  glands  at  this  time  really 
become  each  a  different  organ  of  fcnfe,  though 
thefe  different  kinds  of  pain  have  acquired  no 
names. 

Thus  a  great  excefs  of  light  does  not  give  the 
idea  of  light  but  of  pain ;  as  in  forcibly  opening 
the  eye  when  it  is  much  inflamed.  The  great 
excefs  of  prefTure  or  diftention,  as  when  the 
point  of  a  pin  is  prefTed  upon  our  fkin,  produces 
pain,  (and  when  this  pain  of  the  fenfe  of  diftention 
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'  is  {lighter,  it  is  termed  itching,  or  tickling),  with- 
out any  idea  of  folidity  or  of  figure :  an  excefs  of 
heat  produces  finarting,  of  cold  another  kind  of 
pain ;  it  is  probable  by  this  fenfe  of  heat  the  pain 
produced  by  cauilic  bodies  is  perceiyed^  and  of 
eleiSlricity^  as  all  thcfe  are  fluids,  that  permeate^ 
diftend^  or  decompofe  the  parts  that  feel  them. 
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SECT.    XV. 

Of   THB    CLASSES   OP    IDJSAS* 

I.  I.  Ideas  received  in  tribes,  2.  fVe  combine  them  further^ 
or  abftra^from  thcfc  tribes.  3.  Complex  ideas*  4.  Com^ 
founded  ideas.  5.  Simple  ideas^  modes  ^fubjiances^  relations^ 
general  ideas,  6.  Ideas  of  reflexion.  7,  Memory  and 
imagination  imperfeBly  defined.  Ideal  prefence,  Memo^ 
randum-rings,  11.  i.  Irritative  ideas.  Perception^ 
2.  Senjitive  ideas y  imagination,  3.  Voluntary  ideas^  recol^ 
hnion,  4.  AJfociated  ideas j  fuggefiion.  III.  i.  Defini^ 
tions  of  perception^  memory,  2,  Reafoning^  yudgnurst^ 
doubting^  diftinpdjhing^  comparing,  3.  Invention,  4.  Cwi* 
fcioufnefs.    5.  Identity,     6.  Lapfe  of  time.     7.  Freewill. 

I.  1.  As  the  conllituent  elements  of  the  material 
world  are  only  perceptible  to  our  organs  of  fenfc 
in  a  Hate  of  combination ;  it  follows,  that  tlic 
ideas  or  fenfual  motions  excited  by  them,  arc 
never  received  fingly,  but  ever  with  a  greater  or 
lefs  degree  of  combination.  So  the  colours  of 
bodies  or  their  hardnefles  occur  with  their  figures : 
every  fmell  and  tafte  has  its  degree  of  pungency 
as  well  as  its  peculiar  flavour :  and  each  note  in 
mufic  is  combined  with  the  tone  of  fome  inftru- 
ment.  It  appears  from  hence,  tliat  we  can  be 
fenflble  of  a  number  of  ideas  at  the  fame  time^ 
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fuch  as  the  whitei^fs,  hardnefs^  and  coldnefs  of  ^ 
Ihow-baU,  and  can  experience  at  the  fame  tune 
many  irritative  ideas  of  furrounding  bodies^  which 
we  do  not  attend  to,  as  mentioned  ia  Section  VIL 
3.  2*  But  thofe  ideas  which  belong  to  the  fame 
iienfe^  feem  to  be  mofe  eafily  combined  into  fyn^ 
chronons  tribes,  than  thofe  which  were  not  re* 
ceived  by  the  fame  fenfe,  as  we  can  more  eftfiiy 
think  of  the  whitenefs  and  %are  of  a  lump  of 
fugar  at  the  fame  time^  than  the  whitenefs  and 
fweetnefs  of  it. 

2.  As  thefe  ideas>  or  fenfual  motions^  are  thus 
excited  with  greater  or  left  degrees  of  combina- 
tion ;  fo  we  have  a  power,  when  we  repeat  them 
either  by  our  volition  or  fenfation^  to  increafe  or 
disiioifh  this  degree  of  combination,  that  is,  to 
form  compouttded  ideas  from  thofe^  which  were 
more  fimple ;  and  ahftratSl  ones  from  tho&,  which 
were  more  complex,  when  they  were  firft  excited ; 
that  k,  we  can  repeat  a  part  or  the  whole  of  thofe 
fenfual  motions,  which  did  conftitute  our  ideas 
of  perception ;  and  the  repetition  of  which  now 
conftitutes  our  ideas  of  recolle6lion,  or  of  imagi-r 
nation. 

3.  Thofe  ideas,  which  we  repeat  without  change 
of  the  quantity  of  that  combination,  with  which 
we  firft  received  them,  are  called  complex  ideaSjt. 
as  when  you  recoUeA  Weftminfler  Abbey^  or  the 
planet  Saturn :  but  it  muft  be  obferved,  that  thefe 

'jcomplex  ideas,  thus  re-ejxitcd  by  volition,  fen* 
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iation,  or  aflbciation,  are  fddom  perfcft  6opi^  of 
their  correfpoiident  perceptions,  Except  in  our 
dreams>  where  other  eiternal  objects  do  not  de* 
trad  our  attention* 

4.  Thofe  ideas,  which  are  mote  complex  than 
the  natural  obje^  that  firft  excited  them,  have 
been  called  Compounded  ideas,  as  when  we  think 
of  a  fphinx,  or  griffin. 

5.  And  thofe  that  are  le6  CoroplcJc  than  the  cor-i- 
rtfpohdent  natur^  t>bje(^,  hdvfe  been  termed  ab- 
jSra6led  ideas:  thus  fweetnefs,  and  whitenefs,  and 
folidity^  are  received  at  the  lame  time  from  a  lump 
offugar,  yet  I  Can  rtcolleA  any  of  thefe  quali^ 
ties  without  thinking  of  the  othets^  that  wer6 
excited  along  with  them.    See  Se<ft.  XVI.  if. 

When  ideas  are  fo  fat  abftraiSled  as  in  the 
above  example,  they  have  been  tertned  fimple 
by  the  writers  of  metaphyfics,  and  feem  indeed  t(i 
be  more  complete  repetitions  of  the  ideas  or  fen- 
fual  motions,  originally  excited  by  external  ob» 
je6ls» 

Other  clafles  of  thefe  ideas,  where  the  abfitac- 
tion  has  not  been  lb  great,  have  been  termed,  by 
Mr.  Locke,  modes,  fubftances,  and  relations,  but 
they  feem  only  to  differ  in  their  degree  of  abflrac- 
tion  from  the  complete  ideas  that  were  at  firft  ex* 
cited ;  for  as  thefe  complex  or  natural  ideas  ate 
Ihemfelves  imperfeft  copies  of  their  correfpon- 
dent  {>erceptions,  fo  thefe  abftra^l  or  general 
idtias  arc  only  ftill  more  imperfcd  copies  of  the 
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feme  perceptions.  Thus  when  I  have  feen  an  ob- 
jeft  but  once,  as  a  rhinoceros,  my  abftradt  idea 
of  this  animal  is  the  fame  as  my  complex  one.  I 
,  may  think  more  or  lefs  diftinftly  of  a  rhinoceros, 
but  it  is  the  veiy  rhinoceros  that  I  faw,  or  fome 
part  or  property  of  him,  which  recurs  to  my 
mind. 

But  when  any  clafs  of  complex  objefts  becomes 
the  fubj«ft  of  converfation,  of  which  I  have  feen 
many  individuals,  as  a  cafile  or  an  army,  fome 
property  or  circumftancc  belonging  to  it  is  pecu- 
liarly alluded  to;  and  then  I  feel  in  my  own 
mind,  that  my  abftraA  idea  of  this  complex  ob* 
jeft  is  only  an  idea  of  that  part,  property,  or  at- 
titude of  it,  that  employs  the  prefent  converfation, 
and  varies  with  every  fentence  that  is'fpokcn  con- 
cerning it-  So  if  any  one  fhould  fay,  "  one  may 
fit  upon  a  horfe  fafer  than  on  a  camel,**  my  ab- 
flraft  idea  of  the  two  animals  includes  only  an 
outline  of  the  level  back  of  the  one,  and  the  gib- 
hofity  on  the  back  of  the  other.  What  noife  is 
tliat  in  the  ftreet  ?— Some  horfes  trotting  over  the 
pavement.  Here  my  idea  of  the  horfes  includes 
principally  the  Ihape  and  motion  of  their  legs.  So 
aHb  the  abftradl  ideas  of  goodnefs  and  courage  ar© 
ftiU  more  imperfedl  rcprcfentations  of  the  objefts 
they  were  received  from ;  for  here  we  abftraft  the 
material  parts,  and  recolledt  only  the  qualities. 

Thus  we  abftra6l  fo'much  from  fome  of  our 
complex  ideas,  that  at  length  it  becomes  difficult 

VOL.  I.  N  to 


Digitized  by 


Google 


178  CLASSES  OF  IDEAS.      Sect.  XV.  u^ 

to  deteiiiiine  of  what  perception  they  partake ; 
and  in  many  in  fiances  our  idea  leems  to  be  na 
other  than  of  the  found  or  letters  of  the  word, 
that  ftands  for  the  collective  tribe,  of  which  we 
are  faid  to  have  an  abftra<5ted  ides^  as  noun^  verb, 
ehimaera,  apparition. 

Mr.  Home  Tooke  alfo,  in  hisDiverfions  of  Pur- 
ley,  has  very  ingcnioufly  Ihewn^  that  what  were 
called  general  ideas^  are  in  reality  only  giencral 
terms ;  or  words  which  fignify,  any  pjarts  of  a 
fcomplcx  objeA.  Whence  arifes  much  error  in 
our  verbal  reafoning,  as  the  fame  word  has  dif- 
ferent lignifications.  And  hence  thofe,  who  can: 
think  without  words^  reafon  more  accurately  than 
thofc,  who  only  compare  the  ideas  fuggefled  by 
words ;  a  rare  faculty,  which  diftinguifhes  the 
writers  of  philofophy  from  thofe  of  fophifiry.  See- 
Clafs  III.  2.  2.  3. 

6.  Ideas  have  been  divided  into  thofe  of  per- 
ception and  thofe  of  reflection,  but  as  whatever  is 
perceived  muft  be  external  to  the  organ  that  per- 
ceives it,  all  our  ideas  muft  originally  be  ideas  of 
perception. 

7.  Others  have  i  divided  our  ideas  into  thofe 

of  memory,  and  tliofe   of   imagination;    they 

have  faid  that  a  recolleftion  of   ideas  in  the 

order   they  were   received  conftrtutes  memory, 

and  without  that  order  imagination;    but   all 

th^  ideas  of  imagination^  excepting  the  few  that 

are  termed  fitnple    ideas,    are    parts  of  trains 
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or  tribes  in  the  order  they  were  received;  as 
if  I  think  of  a  fphinx,  or  a  gtiffin,  tlie  fair 
face,  bofoiD>  wings,  claws^  tail,  are  all  complex 
ideas  in  the  order  they  were  received  :  and  it  be- 
hoves the  writers,  who  adhere  to  this  definition, 
to  determine,  how  fmall  the  trains  muft  be,  that 
fliall  be  called  imagination ;  and  how  great  thofe, 
that  Ihall  be  called  memory. 

Others  have  thought  that  the  ideas  of  memory 
have  a  greater  vivacity  than  thofe  of  imagination : 
but  the  ideas  of  a  perfon  in  flcep,  or  in  a  waking 
reverie,  where  the  trains  connected  with  fcnfa- 
tion  are  uninterrupted,  are  more  vivid  and  dif- 
tinift  than  thofe  of  memory,  fo  that  they  cannot  be 
diftinguiflied  by  this  criterion. 

The  very  ingenious  author  of  the  Elements  of 
Criticifm  has  defcribed  what  he  conceives  to  bfe 
a  fpecies  of  memory,  and  calls  it  ideal  prefence ; 
but  the  inftanccs  he  produces  are  the  reveries  of 
fenfation,  and  are  therefore  in  truth  connexions 
of  the  imagination^  though  they  arc  recalled  in 
the  order  they  were  received. 

The  ideas  connected  by  aflbciation  are  in  cotn- 
mon  difcourfe  attributed  to  memory,  as  we  talk 
of  memorandum-rings,  and  tie  a  knot  on  our 
handkerchiefs  to  bring  fomething  into  our  mindS 
at  a  diftance  of  time.  And  a  fchool-boy  who  cail 
repeat  a  tboufand  Unmeaning  lines  in  Lilly*i 
Grammar,  is  faid  to  have  a  good  memory.  But 
thefe  have  been  already  ihewn  to  belong  to  the 
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clafs  of  alTociation ;  and  are  termed  ideas  of  fug- 
geftion. 

II.  Laftly,  the  metliod  already  explained  of 
clafling  ideas  into  thofe  excited  by  irritati^m,  fen- 
fation,  volition,  or  alTociation,  we  hope  will  be 
found  more  convenient  both  for  explaining  the 
operations  of  the  mind,  and  for  comparing  them 
with  thofe  of  the  body ;  and  for  the  illuftration 
and  the  cure  of  the  difcafes  of  both,  and  which  we 
fliall  here  itcapitulate. 

J.  Irritative  ideas  are  thofe,  which  are  preced- 
ed by  irritation,  which  is  excited  by  objects  ex- 
ternal to  the  organs  of  fenfe :  as  the  idea  of  that 
tree,  which  either  I  attend  to,  or  which  I  (hun 
in  walking  near  it  without  attention.  In  the  for- 
mer cafe  it  is  termed  perception,  in  the  latter  it  is 
termed  liihply  an  irritative  idea. 

2.  Senfitivc  ideas  are  thofe,  which  are  preced- 
ed by  the  fenfation  of  pleafure  or  pain ;  as  the 
ideas,  which  conflitute  our  dreams  or  reveries, 
this  is  called  imagination. 

3.  Voluntary  ideas  arc  tlwfe,  which  are  pre- 
ceded by  voluntar)'  exertion,  as  when  I  repeat  the 
alphabet  backwards :  this  is  called  recolledlion. 

4.  Aflbciate  ideas  are  thofe,  which  are  preceded 
by  other  ideas  or  raufcular  motions,  as  when  we 
think  over  or  repeat  the  alphabet  by  rote  in  its 
pfual  order;  or  ling  a  tune  we  are  accufiomed  to; 
this  is  called  fuggeftion. 

III.  1.  Perceptions  fignify  thofe  ideas,  which 
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are  preceded  by  irritation  and  fuccceded  by  the 
fcnfation  of  pleafure  or  pain,  for  whatever  excites 
our  attention  intcrefts  us ;  that  is,  it  is  accom- 
panied with  pleafure  or  pain ;  however  flight  may 
be  the  degree  or  qiiantity  of  either  of  them. 

The  word  memory  includes  two  claffcs  of  ideas, 
cither  thofe  which  are  preceded  by  voluntary  ex- 
ertion, or  thofe  which  are  fuggefted  by  their  aflb- 
ciations  with  other  ideas. 

2.  Reafoning  is  that  operation  of  the  fenforium, 
by  which  we  excite  two  or  many  tribes  of  ideas ; 
and  then  re-excite  the  ideas,  in  which  they  dif- 
fer, or  correfpond.  If  we  determine  this  differ- 
ence, it  is  called  judgment ;  if  we  in  vain  endea- 
vour to  determine  it,  it  is  called  doubting. 

If  we  re-excited  the  ideas,  in  which  they  difier^ 
it  is  called  diftinguilhing.  If  we  re-excite  thofe 
in  which  they  correfpond,  it  is  called  comparing. 

3.  Invention  is  an  operation  of  the  fenforium, 
by  which  we  voluntarily  continue  id  excite  one 
train  of  ideas,  fuppofe  the  defign  of  railing  water 
by  a  machine ;  and  at  the  fame  time  attend  to  all 
othei?  ideas,  which  are  connefted  with  this  by  every 
kind  of  catenation ;  and  combine  or  feparate  them 
voluntarily  for  the  purpofe  of  obtaining  fome 
end. 

For  we  can  create  nothing  new,   we  can  only 
combine  or  feparate  the  ideas,  which  we  have  al- 
ready received  by  our  perceptions :  thus  if  I  wifh 
\q  reprefent  a  moniler,  I  call  to  my  mind  the 
N  Q  *  idca^ 
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ideas  of  every  thing  difagreeable  and  horrible, 
and  combine  the  naflinefs  and  gluttony  of  a  hog, 
the  ftupidity  and  obftinacy  of  an  afs,  with  the. 
fiir  and  awkwardnefs  of  a  bear,  and  call  the  i;iew 
combination  Caliban.     Yet  fuch  a  inonflcr  may 
exift  in  nature,  as  all  his  attributes  are  parts  of 
nature.    So  when  I  wifh  to  reprefent  every  thing, 
that  is  excellent,^  and  amiable ;  whexx  I  combine 
benevolence  with  cheerfulnefs,  wifdom,   know- 
ledge, tafte,  wit,  beauty  of  perfon,  and  elegance  of 
nianncrs,  and  aflbcij^te  them  in  one  lady  as  a  pat- 
tern \o  the  world,  it  is  called  invention ;  yet  fuch 
a  perfon  may  exift, — fuch  a  perfon  does  e^^ift  !— 

It  is      ■  "  ■ y  who  \s  as  much  a  OMnfter  4s 

Caliban. 

4.  In  rcfpciSl  \o  confcioufnefs,  wp  are  only  con- 
fcious  of  our  exiftence,  when  we  think  about  it ; 
as  we  pnly  perceive  the  lapfe  of  time,  when  we 
attend  tp  it ;  when  we  are  bufied  about  other  ob- 
je6ls,  neither  the  lapfe  of  time  nor  the  confciouf- 
nefs of  our  own  exiftence  can  occupy  our  atten-? 
tion.  Hence,  vfhtn  w^  think  of  pur  own  exift- 
ence, we  only  ej^cite  abftr{i6led  or  reflex  ideas  (as 
they  are  termed),  of  our  priiKipal  pleafures  or 
pains,  of  our  defires  or  siveriions,  or  of  the  figure, 
folidity,  colour,  or  othef  properties  of  our  bodies, 
and  call  that  a(ft  of  the  fenlbrium  a  confcioufnefs 
of  our  exiftenpe.  Spq^  philofophers,  I  believe  it 
is  Des  Cartes,  has  faid,  "  I  think,  therefore  I  ex- 
ift/'    put  this  is  not  right  r^^ooin^,  becaufe 

thinking 


Digitized  by 


Google 


Sect.  XV.  3.  5.      CLASSES  OF  IDEAS.  183 

thinking  is  a  mode  of  exiftence ;  and  it  is  thence 
only  faying,  *^  I  exift,  therefore  I  exift.'*  For 
there  are  three  modes  of  exiftence,  or  in  the  lan- 
guage of  grammarians  three  kinds  bf  verbs.  Firft, 
fimply  I  am,  or  exift.  Secondly,  I  am  ailing,  or 
cxift  in  a  ftate  of  aAivity,  as  I  move*  Thirdly,  I 
am  fuffering,  or  exift  in  a  ftate  of  being  a6ted 
upon,  as  I  am  n;K)vcd.  The  when,  and  the  where, 
as  applicable  to  this  exiftence,  depends  on  the 
fucceffive  motions  of  our  own  or  of  other  bodies; 
and  on  their  refpeilive  lituations,  as  fpoken  of 
Se<5t  XIV.  2.  5. 

5.  Chir  identity  is  known  by  our  acquired  habits 
0T  catenated  trams  of  ideas  and  mufcular  motions ; 
and  perhaps,  when  we  compare  infancy  with  old 
age,  in  thofe  alone  can  our  identity  be  fuppofed 
to  exift.  For  what  elfc  is  there  of  fimilitude  be- 
tween the  firft  fpeck  of  living  entity  and  the  ma- 
ture man  ? — every  dedudtion  of  reafoning,  every 
fcntiment  or  paffion,  with  every  fibre  of  the  corpo- 
real part  of  our  fyftem,  has  been  fubjedl  almoft 
to  annual  mutation ;  while  fome  catenations  alone 
of  our  ideas  and  mufcular  a  Akms  hare  continued 
in  part  linchanged. 

By  the  facility,  with  which  we  can  in  our  waking 
hours  voluntarily  produce  certain  fucceflive  trains 
of  ideas,  we  kno^  by  experience,  that  we  have  be- 
fore reproduced  them ;  that  is,  we  are  confcious 
of  a  time  of  our  exifteppe  previous  to  the  prefent 
time  J  that  is,  of  our  identity  npw  and  heretofore. 
N  4  It 
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It  is  thefe  habits  of  action,  thefe  catenations  of 
ideas  and  mufcular  motions,  which  begin  with 
life,  and  only  terminate  witli  it ;  and  which  we 
can  in  fome  meafure  deliver  to  our  pofterity ;  as 
explained  in  Se6t.  XXXIX. 

6.  When  the  progreffive  motions  of  external 
bodies  make  a  part  of  our  prefent  catenation  of 
ideas,  we  attend  to  the  l^pfe  of  time ;  which  ap- 
pears the  longer,  the  more  frequently  we  thus  at- 
tend to  it ;  as  when  we  expe6l  fomething  at  a  cer- 
tain hour,  which  much  intercfts  us,  whether  it 
be  an  agreeable  or  difagreeable  event ;  or  when 
we  coimt  the  paffing  feconds  on  a  ftop-watch. 

When  an  idea  of  our  own  perfon,  or  a  reflex 
idea  of  our  pleafures  and  pains,  defires  and  aver- 
lions,  makes  a  part  of  this  catenation,  it  is  term- 
ed confcioufnefs ;  and  if  this  idea  of  confciouf- 
nefs  makes  a  part  of  a  catenation,  which  we  ex- 
cite by  recoUeftion,  and  know  by  the  facility 
with  which  we  excite  it,  that  we  have  before  ex- 
perienced it,  it  is  called  identity,  ds  explained 
above. 

7.  In  refpedt  to  freewill,  it  is  certain,  that  wc 
cannot  will  to  think  of  a  new  train  of  ideas,  with-r 
out  previoufly  thinking  of  the  firft  link  of  it ;  as 
I  cannot  will  to  think  of  a  black  fwan,  without 
prpviou/ly  thinking  of  a  black  fwan.  But  if  I 
now  think  of  a  tail,  I  can  voluntarily  recolle6l 
all  animals,  which  have  tails ;  my  will  is  fo  far 
free,  that  I  can  purfuc  the  ideas  linked  to  thi? 
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idea  of  tail,  as  far  as  my  knowledge  of  the  fub- 
je6l  extends ;  but  to  will  without  motive  is  to 
will  without  delire  or  averfion;  which  is  as  ab- 
furd  as  to  feel  without  pleafure  or  pain ;  they  are 
both  folecifms  in  the  terms.  So  far  are  we  go- 
verned by  the  catenations  of  mqtions,  which  af- 
fcA  both  the  body  and  the  mind  of  man,  ^nd 
which  begin  with  our  irritability,  and  end  with 
it. 
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SECT.    XVI. 

OP    INSTINCT, 

flAUD   EQUIDEM   CHEDO,   QUIA   SIT   DIVINITUS   ILUS 
INCENIUM,   AUT    KERUM    FATO    PRUDENTIA   MAJOR. 

VIRG.    CEORG.    L.  I.  415. 

I.  Jnjilnfllve  anions  defined.  Of  connate  pajpom.  II.  Of 
the  fenfati^ns  and  motions  of  the  foetus  in  the  womb.  III. 
Some  animals  are  more  perfe^Iy  formed  than  others  before 
nativity.  Of  learning  to  walk.  IV.  Of  the  fw  allowing^ 
breathings  fucking^  pecking^  and  lapping  ofyotmg  animals. 
V.  Of  thefenfe  of  fmell^  and  its  ufes  to  animals.  Why 
cats  do  not  eat  their  kittens,  VL  Of  the  accuracy  of  fight 
in  mankind^  and  t  heirfenfe  of  beauty.  Of  thefenfe  of  touch 
in  elephant Sy  monkies^  beavers^  men.  Vtl.  Of  natural  lan^ 
guage.  VIII.  The  origin  of  natural  language  ;  j.  the  lan^ 
guage  of  fear  -,  2.  of  grief ;  3.  of  tender  pleafure  ;  4.  §f 
ferene  pleafure  ;  5.  of  anger  \  6.  of  attention.  IX.  Arti- 
ficial language  ofturkiesy  hcnsy  ducklings ,  wagtails^  cuckoos^ 
rabbits,  dogs,  and  nightingales.  X,  Ofmufic;  of  tooth*^ 
edge-y  of  a  good  ear;  of  architedlwre.  XL  Of  acquired 
knowledge;  of  foxes  y  rooks  yfeildf ares  y  lapwings  y  dogs  y  cats  ^ 
borfesy  crows y  pelicans,  the  tiger,  andratilefnake,  XII.  (}f 
birds  ofpaffagCy  dormice yfnakcsy  bats,  fwallows,  quails,  ring'- 
doves,  thefiarcy  chaffinch,  hoopoe,  chatterer,  hawfinch,  crofs^ 
bill,  rails  and  cranes.  XIII.  Of  birds  ncfis ;  of  the  cuckqo ; 
^  fwallows  nefis ;  of  the  taylor  bird.  XIV.  Of  the  old 
joldier ;  of  haddocks^  cods,  Qnd  dog-fijh  -,  of  the  remora ;  of 
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crabsy  berringSy  and  falmon.  XV,  OffpiderSj  caUrpillars^ 
antSy  and  the  ichneumon.  XVI.  i .  Of  hcujis^  gnats ; 
2.  bees;  ^.  dormice^  fiies^wormSf  ants^  and  wajjfs,  XVIJ, 
Of  the  faculty  that  dijiinpdfbes  man  from  the  brutes. 

L  All  thofe  internal  motions  of  animal  bodies, 
which  contribute  to  digeft  their  aliment^  produce 
their  fecretions,  repair  their  injuries,  or  increafe 
their  ^owth,  are  performed  without  our  atten- 
tion or  confcioufnefs.  They  exift  as  well  in  our 
ileep,  as  in  our  waking  hours,  as  well  in  the  foe- 
tus during  the  time  of  geftation,  as  in  the  infant 
after  nativity,  and  proceed  with  equal  regularity 
in  the  vegetable  as  in  the  animal  fyftem.  Thefe 
motions  have  been  ihewn  in  a  former  part  of  this 
work  to  depend  on  the  irritations  of  peculiar 
fluids,  and  as  they  have  never  been  claflcd  amongll: 
the  infUndive  a<3ion5  of  animals,  are  precluded 
from  our  prefent  difqiiifition* 

But  all  thofe  a6tions  of  men  or  animals,  that 
are  attended  with  confcioufnefs,  and  feem  nei- 
ther to'  have  been  direded  by  their  appetites, 
taught  by  their  experipnce,  nor  deduced  frcwn  6b- 
fervation  or  tradition,  have  been  referred  to  the 
power  of  inftinit  And  this  power  has  been  ex- 
plained to  be  a  divine  fomethmgy  a  kind  of  infpira-r 
tion;  whilft  the  poor  animal,  that  pofleffes  i^ 
\i3&  been  thought  little  better  than  a  machine  t 

The  irkfomenefs,  that  attends  a  continued  attir 
tude  pf  tl^g  body,  or  the  fainSi  tl^t  we  receive 
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from  heat,  cold,  hunger,  or  other  injurious  cir- 
cumftances,  excite  us  to  general  locomotion :  and 
our  fenfes  are  fo  formed  and  conftituted,  by  the 
hand  of  nature,  that  certain  obje^ls  prefent  us 
with  pleafure,  others  with  pain,  and  we  arc  in- 
duced to  approach  and  embrace  thefc,  to  avoid 
and  abhor  thofe,  as  fuch  fenlktions  dircdl  us. 

Thus  the  palates  of  fome  animals  arc  gratefully 
affefted  by  the  maftication  of  fruits,  others  of 
grains,  and  others  of  flefh ;  and  they  are  thence 
inftigated  to  attain,  and  confume  thofe  materials ; 
and  are  fumilhed  with  powers  of  mufcular  mo- 
tion, and  of  digeftion  proper  for  fuch  purpofes. 

Thefe  fenjatiom  and  defires  conllitute  a  part  of 
our  fj  Ijem,  as  our  mufcles  and  hones  conftitute  an- 
other part :  and  hence  they  may  alike  be  termed 
natural  or  connate  \  but  neither  of  them  can  proper- 
ly be  termed  injltnffive:  as  the  word  inflinAinits 
ufual  acceptation  refers  only  to  the  afHons  of  ani- 
mals, as  above  explained :  the  origin  of  thefe 
anions  is  the  fubjedl  of  our  prefent  inquiry. 

The  reader  is  entreated  carefully  to  attend  to 
this  definition  of  injiin&ive  aSHons,  left  by  ufing 
the  word  inftin(5l  without  adjoining  any  accurate 
idea  to  it,  he  may  not  only  include  the  natural 
defires  of  love  and  hunger,  and  the  natural  fen- 
fations  of  pain  or  pleafure,  but  the  figure  and 
contexture  of  the  body,  and  the  faculty  of  reafon 
itfelf,  under  this  general  term. 

JI^  We  experience  fome  fenfations,  and  per- 

.    forrn 


Digitized  by 


Google 


SECt.  XVI.  2.         OF  INSTINCT.  189 

form  fome  aftions  before  our  nativity ;  the  fenfa- 
tions  of  cold  and  warmth,  agitation  and  reft,  ftil- 
nefs  and  inanition,  arc  inftances  of  the  former ; 
and  the  repeated  ftruggles  of  the  limbs  of  the, 
foetus,  which  begin  abojot  the  middle  of  gefta- 
tion,  and  thofe  motions  by  which  it  frequently 
wraps  the  umbilical  chord  around  its  neck  or 
body,  and  even  fometimes  ties  it  in  a  knot ;  are 
inflances  of  the  latter,  (Smellie's  Midwifery, 
Vol.1,  p.  182.) 

By  a  due  attention  to  thcfe  circumftances  many 
of  the  actions  of  young  animals,  which  at  firft 
fight  feemed  only  referable  to  an  inexplicable  in- 
flin£t,  will  appear  to  have  been  acquired  like  all 
other  animal  adlions,  that  are  attehded  with  con- 
icioufnefs,  ky  the  repeated  efforts  of  our  ntufcles  un- 
der the  C(mdu3  ofourfenfutions  or  dejires. 

The  chick  in  the  Ihell  begins  to  move  its  feet 
and  legs  on  the  lixth  day  of  incubation  (Mattrei- 
can,  p.  138);  or  oh  the  fcventh  day,  (Lang- 
ley)  ;  afterwards  it  is  feen  to  move  itfelf  gent- 
ly in  the  liquid  that  furrounds  it,  and  to  open 
and  Ihut  its  mouth,  (Harvei,  de  Generat.  p.  62, 
and  197.  Form,  dc  Poulet.  ii.  p.  I29).  puppies 
before  the  membranes  are  broken,  that  involve 
them,  are  feen  to  move  themfelves,  to  put  out 
their  tongues,  and  to  open  and  Ihut  their  mouths, 
(Harvey,  Gipfon,  Riolan,  Hallcr).  And  calves 
lick  themfelves  and  fwallow  many  of  their  hairs 
before  dieir  nativity:  which  however  puppies  da 
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not,  (Swammcrdkm,  p-  3 19.  Flemyng  Phil.  Tranf. 
Ann.  1735,  42).  And  towards  the  end  of  gefta- 
tion,  the  fcetufes  of  all  animals  are  proved  to  drink 
part  of  the  liquid  in  which  they  fwim,  (Haller. 
Phyfiol.  T.  8.  2o4).  The  white  of  egg  is  found 
in  the  mouth  and  gizzard  of  the  chick,  and  is 
nearly  or  quite  confumed  before  it  is  hatched, 
(Harvei  de  Generat.  58).  And  the  liquor  amrtii 
is  found  in  the  mouth  and  ftomach  of  the  human 
foetus,  and  of  calves ;  and  how  elfe  Ihould  that 
excrement  be  produced  in  the  inteftines  of  all 
animals,  which  is  voided  in  great  quantity  foon 
after  their  birth;  (Gipfon,  Med.  ElTayg,  Edinb. 
V.  i.  13.  Halleri  Phyfiolog.  T.  3.  p.  318.  and 
T.  8.)  In  the  ftomach  of  a  calf  the  quantity  of 
this  liquid  amounted  to  about  three  pints,  and  the 
hairs  amongft  it  were  of  the  fame  colour  with 
thofeon  itsfkin,  (BlafiiAnat.  Animal,  p.m.  122). 
Thefe  fa6ls  are  attefted  by  many  other  writers  of 
credit,  beiides  thofe  above  mentioned. 

III.  It  has  been  deemed  a  furpriling  inftancc 
of  inftin6l,  that  calves  and  chickens  Ihould  be 
able  to  walk  by  a  few  efforts  almoft  immediately 
after  their  nativity:  whilft  the  human  infant  in 
thofe  countries  where  he  is  not  incumbered  with 
clothes,  as  in  India,  is  five  or  fix  months,  and  in 
our  climate  almoft  a  twelvemonth,  before  he  can 
fafcly  ftand  upon  his  feet. 

The  ftruggles  of  all  animals  in  the  womb  mufi: 
fefemble  their  mode  of  fwimming,  as  by  this 
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kind  of  motion  they  can  beft  change  their  attitude 
in  water.  But  the  fwimming  of  the  calf  and 
chidden  refembles  their  manner  of  walking,  which 
they  have  thus  in  part  acquired  before  their  na- 
tivity, and  hence  accbmpliih  it  afterwards  with 
very  few  efforts,  whilfl:  the  fwimming  of  the  hu- 
man creature  refembles  that  of  the  fix)g,  and  to-* 
tally  differs  from  his  mode  of  walking. 

There  is  another  circumftance  to  be  attended 
to  in  this  affair,  that  not  only  the  growth  of  thofe 
peculiar  parts  of  animals,  which  are  firft  wanted 
to  fecure  their  fubfiftence,  are  in  general  furtheft 
advanced  before  their  nativity :  but  fome  animals 
come  into  the  world  more  completely  formed 
throughout  their  whole  fyftenkthan  others;  and 
are  thence  much  forwarder  ip  all  their  habits  of 
motion*  Thus  the  colt,  and  the  lamb,  are  much 
more  perfc<ft  animals  than  the  blind  puppy,  and 
the  naked  rabbit ;  and  the  chick  of  the  pheafant, 
and  the  partridge,  has  more  perfe6t  plumage, 
and  more  perfeA  eyes,  as  well  as  greater  aptitude 
to  locomotion,  than  the  callow  neftlings  of  the 
dove,  and  of  the  wren.  The  parents  of  the  for- 
mer only  find  it  neceffary  to  ihew  them  their 
food,  and  to  teach  them  to  take  it  up ;  whilfl: 
thofe  of  the  latter  are  obliged  for  many  days  to 
obtrude  it  into  their  gaping  mouths. 

IV.  From  the  feAs  mentioned  in  No.  2.  of 

this  Se^ion,  it  is  evinced  that  the  foetus  karns  to 

fwallow  before  its  nativity ;   for  it  i^  fecn  to  open 
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its  mouth,  and  its  ftomach  is  found  filled  witli  the 
liquid  that  furrounds  it.  It  opens  its  mouth, 
cither  inftigated  by  hunger,  or  by  the  irkfomenefs 
of  a  continued  attitude  of  the  mufcles  of  its  face ; 
the  liquor  amnii,  in  which  it  fwims,  is  agreeable 
to  its  palate,  as  it  confifts  Of  a  nourilhing  mate- 
rial, (Haller.  Phyf.  T.  8.  p.  204).  It  is  tempted 
to  experience  its  tafte  further  in  the  mouthy  and 
by  a  few  efforts  learns  to  fwallow,  in  the  fame 
manner  as  we  learn  all  other  animal  a&ions, 
which  are  attended  with  confcioufnefs,  h  the  re^ 
peated  efforts  of  our  mufcles  wider  the  conduSiof  our 
fenfations  or  volitions. 

The  infpiration  of  air  into  the  lungs  is  fo  to- 
tally different  from  that  of  fwallowing  a  fluid  in 
which  we  are  immerfed,  that  it  cannot  be  acquir- 
ed before  our  nativity.  But  at  this  time,  wlien 
the  circulation  of  the  blood  is  no  longer  conti- 
nued through  the  placenta,  that  fuffocating  fenfa- 
tion,  which  we  feel  about  the  precordia,  when  we 
are  in  want  of  frefh  air,  difagreeably  aflFeds  the 
infant :  and  all  the  mufcles  of  the  body  are  ex- 
cited into  adlion  to  relieve  tliis  oppreflion ;  thofe 
of  the  brea(t,  ribs,  and  diaphragm  are  found  to 
anfwer  this  purpofe,  and  thus  refpiration  is  dif- 
covered,  and  is  continued  throughout  our  lives, 
as  often  as  the  oppreflion  begins  to  recur.  Many 
infants,  both  of  the  human  creature,  and  of  qua- 
drupeds, firuggle  for  a  minute  after  they  are  bom 
before  they  begin  to  breathe,  (Hallen  Phyf.  T.  8. 
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p.  400.  ib.  pt.  2.  p.  1).  Mr,  BufFon  thinks  the 
action  of  the  dry  air  upon  the  nerves  of  fmell  of 
new-born  animals,  by  producing  an  endeavour  . 
to  fneeze,  may  contribute  to  induce  this  firll 
infpiration,  and  that  the  rarefa6lion  of  the  air  by 
the  warmth  of  the  lungs  contributes  to  induce 
expiration,  (Hift.  Nat-  Tom.  4.  p.  174).  Which 
latter  it  may  efFedl  by  producing  a  difagreeable 
fenfation  by  its  delay,  and  a  confequent  eflfbrt  to 
relieve  it.  Many  children  fneeze  before  they 
refpire,  but  not  all,  as  far  as  I  have  obferved,  or 
can  learn  from  others. 

At  length,  by  the  diredlion  of  its  fenfe  of  fmell, 
or  by  the  officious  care  of  its  mother,  the  young 
animal  approaches  the  odoriferous  rill  of  its  fu- 
ture nourifhment,  already  experienced  to  fwal- 
low.  But  in  the  aft  of  fwall owing,  it  is  neceflary 
nearly  to  clofe  the  mouth,  whether  the  creature 
be  immerfed  in  the  fluid  it  is  about  to  drink,  or 
not  2  hence,  when  the  child  firfl attempts  to  fuck, 
it  does  not  flightly  comprefs  the  nipple  between 
its  lips,  and  fuck  as  an  adult  perfon  would  do, 
by  abforbing  the  milk;  but  it  takes  the  whole 
nipple  into  its  mouth  for  this  purpofe,  comprcflcs 
it  between  its  gums,  and  thus  repeatedly  chewing 
(as  it  were)  the  nipple,  prefles  out  the  milk; 
exaftly  in  the  fame  manner  as  it  is  drawn  from 
the  teats  of  cows  by  the  hands  of  the  milkmaid. 
The  celebrated  Harvxy  obferves,  that  the  foetus 
in  the  womb  rauft  have  fucked  in  a  part  of  it8 
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nourifliment,  becaufe  it  knows  how  to  fuck  the 
minute  it  is  born,  as  any  one  may  experience  by 
putting  a  finger  between  its  lips,  and  becaufe  in 
a  few  days  it  forgets  this  art  of  fucking,  and  can- 
not without  fome  difficulty  again  acquire  it, 
(Exercit.de  Gener.  Anim.  48;.  The  fame  ob- 
fervation  is  made  by  Hippocrates. 

A  little  further  experience  teaches  the  young 
animal  to  fuck  by  abforption,  as  well  as  by  com- 
preflion;  that  is,  to  open  the  cheft  as  in  the 
beginning  of  refpiration,  and  thus  to  rarefy  the 
air  in  the  mouth,  that  the  preflure  of  the  denfer 
external  atmofphere  may  contribute  to  force  out 
the  milk. 

The  chick  yet  in  the  fhell  has  learnt  to  drink 
by  fwallowing  a  part  of  the  white  of  the  egg  for 
its  food;  but  not  having  experienced  how  to  take 
up  and  fwallow  folid  feeds,  or  grains,  is  either 
taught  by  the  folicitous  induff  ry  of  its  mother ; 
or  by  many  repeated  attempts  is  enabled  at  length 
to  difl:inguilli  and  to  fwallow  this  kind  of  nutri- 
ment. 

'  And  puppies,  though  they  know  how  to  fuck 
like  other  animals  from  their  previous  experience 
in  fwallowing,  and  in  refpiration  ;  yet  are  they 
*  long  in  acquiring  the  art  of  lapping  with  their 
tongues,  which  from  the  fiaccidity  of  their  cheeks, 
and  length  of  their  mouths,  is  afterwards  a  more 
convenient  way  for  them  to  take  in  water. 

V*-  The  fenfes  of  fmcll  and  tafte  in  many  other 
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animals  greatly  excel  thofe  of  mankind,  for  in 
civilized  fociety,  as  our  victuals  are  generally 
prepared  by  others,  and  are  adulterated  with  fait, 
fpice,  oil,  and  empyreuma,  we  do  not  helitate 
about  eating  whatever  is  fet  before  us,  and  neg- 
left  to  cultivate  thefe  fenfes :  whereas  other  ani« 
mals  try  every  morfel  by  the  fmell,  before  they 
take  it  into  their  mouths,  and  by  the  t'afte  before 
they  fwallow  it ;  and  are  led  not  only  each  to 
his  proper  nourifhment  by  this  organ  of  fenfc, 
but  it  alfo  at  a  maturer  age  diredls  them  in  the 
gratification  of  their  appetite  of  love.  Which 
may  be  further  underftood  by  confidering  the 
fympathies  of  thefe  parts  defcribed  in  Clafs  IV\ 
2.  1.  7.  While  the  human  animal  is  direded  to 
the  objcA  of  his  love  by  his  fenfe  of  beauty,  as 
mentioned  in  No.  VI.  of  this  Sc<5lion.  Thus 
Virgil.  Georg.  III.  250. 

Nonne  vides,  ut  tota  tremor  pertentat  equorum 
Corpora,  d  tantum  notas  odor  attulit  auras? 

Nonne  canis  nidum  veneris  nafutus  odore 
Qu«rit,  ct  errant!  trahitur  fublambci-c  lingua  ? 
Refpuit  at  guilum  cupidus,  labiifque  retradis 
Elevat  OS,  trepidanfquc  novis  impellituraeftris 
Infcrit  et  vivum  felici  vomere  femen.— 
Quam  tenui  filo  caecos  adneSit  amores 
Do£ia  Venus,  vitaeque  monet  renovare  favillam ! 

Anon. 

The  following  curious  experiment  is  related  by 
O  2  Galea. 
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Galen.  *'  On  difledling  a  goat  great  with  young 
I  found  a  brifk  embryon,  and  having  detached 
it  from  the  matrix,  and  fnatching  it  away  before 
it  iaw  its  dam,  I  brought  it  into  a  certain  room, 
where  there  were  many  veflcls,  fome  filled  with 
wine,  others  with  oil,  fome  with  honpy, 
others  with  milk,  or  fome  other  liquor;  and 
in  others  were  grains  and  fruits ;  we  firft  obferv- 
ed  the  young  animal  get  upon  its  feet,  and 
walk ;  then  it  fhook  itfelf,  and  afterwards  fcratch- 
ed  its  fide  with  one  of  its  feet :  then  we  faw  it 
fmelling  to  every  one  of  thefe  things,  that  were 
fet  in  the  room;  and  when  it  had  fmelt  to  them 
all,  it  drank  up  the  milk."     L.  6.  de  locis.  cap.  6. 

Parturient  quadrupeds,  as  cats,  and  bitches, 
and  fows,  are  led  by  their  fenfe  of  fmell  to  eat 
the  placenta  as  other  common  food ;  why  then 
do  they  not  devour  their  whole  progeny,  as  is 
reprefentcd  in  an  antient  emblem  of  Time? 
/This  is  faid  fomctimes  to  happen  in  the  unna- 
tural fl^ate  in  which  we  confine  fows ;  and  indeed 
nature  would  fecm  to  have  endangered  her  ofF- 
fpririg  in  this  nice  circumftance!  But  at  this 
time  the  ftimulus  of  the  milk  in  the  tumid  teats  of 
the  mother  excites  her  to  look  out  for,  and  to 
defire  fome  unknown  circumfliance  to  relieve  her. 
At  the  fame  time  the  fmell  of  the  milk  attra6ls 
the  exertions  of  the  young  animals  towards  its 
fource,  and  thus  the  delighted  mother  difcovers 
a  new  appetite,  as  mentioned  in  Se6t.  XIV.  8. 
and  her  little  progeny  are  led  to  receive  and  to 
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communicate    plcafure  by  this    mod    beautiful 
contrivance. 

VL  But  though  the  human  fpccies  in  feme  of 
their  fenlations  are  much  inferior  to  other  animals, 
yet  the  accuracy  of  the  fenfc  of  touch,  which  they 
poflefs  in  fo  eminent  a  degree,  gives  them  a  great 
fuperiority  of  undcrftanding ;  as  is  well  obfcrved 
by  the  ingenious  Mr.  Buffon.  The  extremities 
of  other  animals  terminate  in  horns,  and  hoofs, 
and  claws,  very  unfit  for  the  fenfation  of  touch ; 
whilft  the  human  hand  is  finely  adapted  to  en- 
compafs  its  obje6l  with  this  organ  of  ieufc. 

The  elephant  is  indeed  endued  with  a  fine 
fcnfe  of  feeling  at  the  extremity  of  his  probofcis, 
and  hence  has  acquired  much  more  accurate 
ideas  of  touch  and  of  fight  than  moft  other  crea- 
tures. The  two  following  infl:ances  of  the  faga- 
city  of  thefe  animals  may  entertain  the  reader,  as 
they  were  told  me  by  fome  gentlemen  of  diftindl 
obfervation,  and  undoubted  veracity,  who  had 
been  much  converfant  with  our  eaflern  fettle- 
ments.  Firft,  the  elephants  that  are  ufed  to  - 
carry  the  baggage  of  our  armies,  are  put  each 
under  the  care  of  one  of  the  natives  of  Indoftan, 
and  whilft  himfelf  and  his  wife  go  into  the  woods 
to  collect  leaves  and  branches  of  trees  for  his  food, 
they  fix  him  to  the  ground  by  a  length  of  chain, 
and  firequently  leave  a  child  yet  unable  to  walk, 
under  his  protedlion  :  and  the  intelligent  animal 
pot  only  defends  It,  but  as  it  creeps  about,  when 
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it  arrives  near  the  extremity  of  his  chain,  he 
wraps  his  trunk  gently  round  its  body,  and 
brings  it  again  into  the  centre  of  his  circle.  Se- 
condly, the  traitor  elephants  are  taught  to  walk 
on  a  narrow  path  between  two  pit-falls,  which 
are  covered  with  turf,  and  then  to  go  into  the 
woods,  and  to  feduce  the  wild  elephants  to  come 
that  way,  who  fall  into  thcfc  wells,  whilft  he 
pafles  fafe  between  them :  and  it  is  univerfally 
obferved,  that  thofc  wild  elephants  that  efcape 
the  fnare,  purfue  the  traitor  with  the  utmoft 
vehemence,  and  if  they  can  overtake  him,  which 
Ibmctimcs  happens,  they  always  beat  him  to 
death. 

The  monkey  has  a  hafid  well  enough  adapted 
for  the  fenfe  of  touch,  which  contributes  to  his 
great  facility  of  imitation  ;  but  in  taking  objects 
with  his  hands,  as  a  ftick  or  an  apple,  he  puts 
his  thumb  on  the  fame  fide  of  them  with  his  fin- 
gers, inftead  of  counteracting  the  preflure  of  his 
fingers  with  it:  from  this  neglect  he  is  much 
llovver  in  acquiring  the  figures  of  objects,  as  he 
is  lefs  able  to  determine  the  diftances  or  diameters 
of  their  parts,  or  to  diftinguilh  their  vis  inertias 
from  their  hardnefs.  Hclvetius  adds,  that  the 
Ihortnefs  of  his  life,  his  being  fugitive  before 
mankind,  and  his  not  inhabiting  all  climates, 
combine  to  prevent  his  improvement.  (De  TEfprit. 
T.  I.  p.)  There  is  however  at  this  time  an  old 
monkey  ftiewn  in  Exeter  Change,  London,  who 
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liaving  loft  his  teeth,  when  nuts  are  given  him, 
takes  a  ftone  into  his  hand,  and  cracks  them  with 
it  one  by  one;  thus  uling  tools  to  cffc<ft  his  pur- 
pofe  like  mankind. 

The  beaver  is  another  animal  that  makes  much 
ufe  of  his  hands,  and  if  we  may  credit  the  reports 
of  travellers,  is  poflefled  of  amazing  ingenuity. 
This  however,  M.  Buffon  affirms,  is  only  where 
they  exift  in  large  numbers,  and  in  countries 
thinly  peopled  with  men ;  while  in  France  in 
their  folitary  ftate  they  Ihew  no  uncommon  in- 
genuity. 

Indeed  all  the  quadrupeds,  that  have  collar- 
bones, (claviculae)  ufe  their  fore-limbs  in  fome 
meafure  as  we  ufe  our  hands,  as  the  cat,  fquirrel, 
tyger,  bear  and  lion ;  and  as  they  exercife  the 
fcnfe  of  touch  more  univerfally  than  other  ani- 
mals, fo  are  they  more  fagacious  in  watching  and 
furprifing  their  prey.  All  thofe  birds,  that  ufe 
their  claws  for  hands,  as  the  hawk,  parrot,  and 
cuckoo,  appear  to  be  more  docile  and  intelligent; 
though  the  gregarious  tribes  pf  birds  have  ipore 
acquired  knowledge. 

Now  as  the  images,  that  are  painted  on  the 
retina  of  the  eye,  are  no  other  than  ligns,  which 
recall  to  our  imaginations  the  objcAs  we  had 
l>efore  examined  by  the  organ  of  touch,  as  is 
fully  demonftrated  by  Dr.  Berkley  in  his  treatife 
on  vifion;  it  follows  that  the  human  creature 
b4S  greatly  more  accurate  and  (iiftin6l  fenfe  of 
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vifion  than  that  of  any  other  animal.  Whence 
as  he  advances  to  maturity  he  gradually  acquires 
a  fenfe  of  female  beauty,  which  at  this  time  diredls 
him  to  the  6bje<?l  of  his  new  paffion. 

Sentimental  love,  as  diftinguifhed  from  the 
animal  paffion  of  that  name,  with  which  it  is  fre- 
quently accompanied,  confifts  in  the  define  oc 
fenfation  of  beholding,  embracing,  and  fainting 
a  beautiful  objetfl. 

The  charafteriftiQ  of  beauty  therefore  is  that 
it  is  the  objeft  of  love ;  and  though  many  other 
objedls  are  in  common  language  called  beautiful, 
yet  they  arc  only  called  fo  metaphorically,  and 
ought  to  be  termed  agreeable.  A  Grecian  tem- 
ple may  give  us  the  plcafurablc  idea  of  fublimity, 
a  Gothic  temple  may  give  us  the  pleafurable  idea 
of  variety,  ^nd  a  modem  houfe  the  pleafurable 
idea  of  utility;  mulic  and  poetry  may  infpire  our 
love  by  aflbciation  of  ideas ;  biit  none  of  thefe, 
except  metaphorically,  can  be  termed  beautiful ;; 
as  wp  have  no  wifh  to  embrace  or  falute  them. 

Our  perception  of  beauty  confifts  in  our  re- 
cognition by  the  fcnfc  of  vifion  of  thofe  objects, 
firft,  which  have  before  infpired  our  love  by  the 
plcafure,  which  they  have  afforded  to  many  of 
our  fenfcs :  as  to  our  fenfe  of  warmth,  of  touch, 
of  fmell,  of  tafte,  hunger  and  thirft ;  and,  fecondly, 
which  bear  any  analogy  of  form  to  fuch  obje6ls. 

When  the  babe,  foon  after  it  is  bom  into  this 
cold  world,  is  applied  to  its  mother's  bofom;  its 
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fenfe  of  perceiving  warmth  is  firft  agreeably 
afFc<fted;  next  its  fenfe  of  fmell  is  delighted  with 
the  odour  of  her  milk  ;  then  its  tafte  is  gratified 
by  the  flavour  of  it ;  afterwards  the  appetites  of 
hunger  and  of  third  afford  pleafurc  by  the  pof- 
feffion  of  their  objects,  and  by  the  fubfeqiient 
digeftion  of  the  aliment;  and,  luftly,  the  fenfe  of 
touch  is  delighted  by  the  foftnefs  and  fmoothnefs 
of  the  milky  fountain,  the  fource  of  fuch  variety 
of  happincfs. 

All  thefe  various  kinds  of  pleafure  at  length 
become  aflbciated  with  the  form  of  the  mothers 
breaft ;  which  the  infant  embraces  with  its  hands, 
preflTes  with  its  lips,  and  watches  with  its  eyes;  and 
thus  acquires  more  accurate  ideas  of  the  form  of 
its  mother's  bofom,  than  of  the  odour  and  flavour 
or  warmth,  which  it  perceives  by  its  other  fenfes. 
And  hence  at  our  maturer  years,  when  any  object 
of  vifion  is  prefented  to  us,  which  by  its  waving 
or  ^iral  liaes  bears  any  fimilitudc  to  the  form  of 
the  female  bofom,  whether  it  be  found  in  a  land- 
feape  with  foft  gradations  of  rifing  and  dcfcending 
furface,  or  in  the  forms  of  fomc  antique  vafcs,  or 
in  other  works  of  the  pencil  or  the  chiflel,  we 
feel  a  general  glow  of  delight,  which  fcems  to 
influence  all  our  fenfes;  and,  if  the  obje6l  be  not 
too  large,  we  experience  an  attraction  to  embrace 
it  with  our  arms,  and  to  falute  it  with  our  lips, 
as  we  did  in  our  early  infancy  the  bofom  of  our 
piother.     And  thus  \yc  find,  according  to  the 
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ingenious  idea  of  Hogarth,  that  the  waving  lines 
of  beauty  were  originally  taken  from  the  temple 
of  Venus. 

This  animal  attraction  is  love ;  which  is  a  fen- 
fation,  when  the  obje6l  is  prefent;  and  a  defire, 
when  it  is  abfent.  Which  conftitutes  the  pureft 
fource  of  human  felicity,  the  cordial  drop  in  thq  ^ 
otherwife  vapid  cup  of  life,  and  which  overpays^ 
mankind  for  the  care  and  labour,  which  are  atr 
tached  to  the  pre-eminence  of  his  fituation  abovQ 
other  animals. 

It  Ihould  have  been  obfervcd,  that  colour  as 
well  as  form  fomctimes  enters  into  our  idea  of  a 
beautiful  objecSl,  as  a  good  complexion  for  in-r 
fiance,  becaul'e  a  fine  or  fair  colour  is  in  general 
a  fign  of  health,  and  conveys  to  us  an  idea  of  the 
warmth  of  the  objc<ft;  and  a  pale  countenance 
on  the  contrary  gives  an  idea  of  its  being  cold  to 
the  touch. 

At  was  before  remarked,  that  young  animals 
ufe  their  lips  to  diftinguifli  the  forms  of  things, 
as  well  as  their  fingers,  and  hence  we  learn  the 
origin  of  our  inclination  to  falute  beautiful  ob- 
jp6ls  with  our  lips.  For  a  definition  of  Grace, 
fceaafsIII.  1.  2.  4. 

VIL  There  are  two  ways  by  which  we  become 
acquainted  with  the  paflions  of  others :  firll,  by 
having  obfervcd  the  efRdls  of  them,  as  of  fear 
pr  an^r,  on  our  own  bpdies,  we  know  at  fight 
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when  others  are  under  tile  influence  of  thefe  af- 
fbiftions.  So  when  two  cocks  are  preparing  to 
fight,  each  feels  the  feathers  rife  round  his  own 
neck,  and  knows  from  the  fame  fign  the  difpofi- 
tion  of  his  adverfary:  and  children  long  before 
they  can  fpeak,  or  undcrfland  the  language  of 
their  parents,  ^  may  be  frightened  by  an  angry 
countenance,  or  foothed  by  fmiles  and  blandilh^ 
ments. 

Secondly,  when  we  put  ourfelves  into  the  atti- 
tude that  any  paffion  naturally  occafions,  we  foon 
in  fome  degree  acquire  that  paffion ;  hence  when 
thofe  that  fcold  indulge  thcrafelves  in  loud  oaths, 
and  violent  actions  of  the  arms,  they  increafc 
their  anger  by  the  mode  of  expreffing  thcmfelvcs: 
and  on  the  contrary  the  counterfeited  fmile  of 
pleafure  in  difagreeable  company  foon  brings 
along  with  it  a  portion  of  the  reality,  as  is  well 
illuftrated  by  Mr.  Burke,  (Effay  on  the  Sublime 
and  Beautiful.) 

This  latter  method  of  entering  into  the  paffions 
of  others  is  rendered  of  very  extenfive  ufe  by  the 
pleafure  we  take  in  imitation,  which  is  every  day 
prefented  before  our  eyes,  in  the  a6lions  of  chil- 
dren, and  indeed  in  all  the  cuftoms  and  falhions 
pf  the  world.  From  this  our  aptitude  to  imita- 
tion, arifes  what  is  generally  underftood  by  the 
word  fympathy  fo  well  explained  by  Dr.  Sngith 
pf  Glafgow.  -Thus  the  appearance  of  a  cheerful 
pountenance  gives  us  pleafure,  and  of  a  melan* 
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choly  one  makes  us  forrowful.  Yawning  and 
fometimes  vomiting  are  thus  propagated  by  fym- 
pathy,  and  fome  people  of  delicate  fibres,  at  the 
prefence  of  a  fpe<5lacle  of  mifery,  have  felt  pain 
in  the  fame  parts  of  (heir  own  bodies,  that  were 
difeafed  or  mangled  in  the  other.  Amongft  the 
writers  of  antiquity  Ariftotle  thought  this  aptitude 
to  imitation  an  eflential  property  of  the  human 
fpecies,  and  calls  man  an  imitative  animal.     T* 

Thefe  then  are  the  natural  figns  by  which  wc 
underf^and  each  other,  and  on  this  flender  bafis 
is  built  all  human  language.  For  without  fome 
natural  figns,  no  artificial  ones  could  have  been 
invented  or  underftood,  as  is  very  ingenioufly 
obferved  by  Dr.  Reid,  (Inquiry  into  the  Human 
Mind.) 

VIII.  The  origin  of  this  univcrfal  language  is 
a  fubjeft  of  the  higheft  curiofity,  the  knowledge 
of  which  has  always  been  thought  utterly  inac- 
ceflible,  A  part  of  which  wc  Ihall  however  hero 
attempt, 

Light,  found,  and  odours,  are  unknown  to 
the  foetus  in  the  womb,  which,  except  the  few 
fenfations  and  motions  already  mentioned,  flceps 
away  its  time  infenfible  of  the  bufy  world.  But 
the  mdment  it  arrives  into  day,  it  begins  to 
experience  many  vivid  pj^ins  and  pleafures;  thefc 
are  at  the  fame  time  attended  with  certain  mufcular 
roptions,  and  fix)m  this  thc^r  early,  and  individual 
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allbciation^  they  acquire  habits  of  occurring  toge^ 
Iher,  that  are  afterwards  indiifoluble. 

1.  Of  Fear. 

As  fooh  as  the  young  animal  is  bom,  the  firft 
important  fenfations,  that  occur  to  him,  are 
occafioned  by  the  oppreffion  about  his  preconHa 
for  want  of  refpiration,and  by  his  fudden  tranfition 
from  ninety-eight  degrees  of  heat  into  fo  cold  a 
climate. — He  trembles,  that  is,  he  exerts  alter- 
nately all  the  mufcles  of  his  body,  to  enfranchife 
himfelf  from  the  oppreffion  about  his  bofom,  and 
begins  to  breathe  with  frequent  and  Ihort  refpira- 
tions;  at  the  fame  time  the  cold  contrails  his  red 
Ikin,  gradually  turning  it  pale;  the  contents  of 
the  bladder  and  of  the  bowels  are  evacuated :  and 
from  the  experience  of  thefe  firft  difagreeable 
fenfations  the  paffion  of  fear  is  excited,  which 
is  no  other  than  the  expectation  of  difagreeable 
fenfations.  This  early  aflbciation  of  motions  and 
fenfations  pcrfifts  throughout  life;  the  pailion 
of  fear  produces  a  cold  and  pale  ikin,  with  trem-^ 
blings,  quick  refpiration,  and  an  evacuation  of 
the  bladder  and  bowels,  and  thus  conflitutes  the 
natural  or  univerfal  language  of  this  pailion. 

On  obferving  a  Canary  bird  this  mornings 
January  28,  ^111^  at  the  houfe  of  Mr.  Harvey, 
near  Tutbury,  in  Derbyihire,  I  was  told  it  always 
fainted  a\yay,  when  its  cage  was  cleaned,  and 
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defired  to  fee  the  experiment.  The  cage  being 
taken  from  the  ceiling,  and  its  bottom  drawn  out, 
the  bird  began  to  tremble,  and  turned  quite  white 
about  the  root  of  his  bill :  He  then  opened  his 
'  moutli  as  if  for  breath,  and  refpired  quick,  Hood 
Ilraighter  up  on  his  perch,  hung  hi^  wings,  fpread 
his  tail,  clofed  his  eyes,  and  appeared  quite  flifF 
afid  cataleptic  for  near  half  an  hour,  and  at  length 
with  much  trembling  and  deep  rcfpirations  came 
gradually  to  himfelf. 

2.  Of  Grief. 

That  the  internal  membrane  of  the  noftrils 
may  be  kept  always  moift,  for  the  belter  percep- 
tion of  odours,  there  are  two  canals,  that  conduct 
the  tears  after  they  have  done  theif  office  in 
moiftening  and  cleaning  the  ball  of  the  eye  into 
a  fack,  which  is  called  the  lacrymal  fack ;  and 
from  which  there  is  a  du(9:,  that  opens  into  the 
noftrils :  the  aperture  of  this  dudl  is  formed  of 
exquifite  fenfibility,  and  when  it  is  ftimulated  by 
odorous  particles,  or  by  the  drynefs  or  coldnefs 
of  the  air,  the  fack  contracts  itfelf,  and  poiu^ 
more  of  its  contained  moifture  on  the  organ  of 
fmell.  By  this  contrivance  the  organ  is  rendered 
more  fit  for  perceiving  fuch  odours,  and  is  pre- 
ferved  from  being  injur^  by  thofe  that  are  more 
ftrong  or  corrofive.  Many  other  receptacles  of 
peculiar  fluids  difgorge  their  contents^  when  the 
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ends  of  their  du<Sls  are  flimulated;  as  the  gall 
bladder^  when  the  contents  of  the  duodenum 
ftimulate.  the  extremity  of  the  common  bile  du<ft : 
and  the  falivary  glands,  when  the  termination  of 
their  dufts  in  the  mouth  are  excited  by  the  fti- 
mulus  of  the  food  we  mafticatc.  Atque  veficulae 
feminales  fuum  exprimunt  fluidum  glande  penis 
fricatfl. 

The  coldnefs  and  diynefs  of  the  atmofphere, 
compared  with  the  warmth  and  moifture,  which 
the  new-born  infant  had  juft  before  experienced, 
difagreeably  afFcA  the  aperture  of  this  lacrjmal 
fack:  the  tears,  that  are  contained  in  this  fade, 
are  poured  into  the  noftrils,  and  a  further  fupply 
is  fecreted  by  the  lacr)'mal  glands,  and  difFufed 
upon  the  eye-balls ;  as  is  very  vifible  in  the  eyes 
and  noflrils  of  children  foon  after  their  nativity. 
The  fame  happens  to  us  at  our  maturcr  age,  for 
in  fevere  frofty  weather,  fnivelling  and  t^ars  are 
produced  by  the  coldnefs  and  drynefs  of  the  air. 

But  the  lacrymal  glands,  which  feparate.  the 
tears  from  the  blood,  are  fituated  on  the  upper 
external  part  of  the  globes  of  each  eye;  and, 
when  a  greater  quantity  of  tears  are  wanted,  we 
contra(?l  the  forehead,  and  bring  down  the  eye- 
brows, and  ufe  many  other  diftortions  of  the  face, 
to  compnefs  thcfe  glands. 

NcKv  as  the  fufFocating  fcnfation,  that  produces 
rcfj[)ifal3on,  is  removed  almoft  as  foon  as  per- 
ceived, and  do«s  not  recur  again:  this  difagree^ 
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able  irritation  of  the  lacryraal  du6ls,  as  it  imifl 
frequently  recur,  till  th^  tender  organ  becomes 
ufed  to  variety  of  odours,  is  one  of  the  firft  pains 
'that  is  repeatedly  attended  to :  and  hence  through- 
out our  infancy,  and  in  many  people  throughout 
their  lives,  all  difagreeable  fenfations  are  attended 
with  fnivelling  at  the  nofe,  a  profulion  of  tears, 
and  fome  peculiar  diftortions  of  countenance: 
according  to  the  laws  of  early  aflbciation  before 
mentioned,  which  conftitutes  the  natural  or  uni- 
verfal  language  of  grief. 

You  may  aflure  yourfelf  of  the  truth  of  this 
obfervation,  if  you  will  attend  to  what  paffes, 
when  you  read  a  diflrefsful  tale  atone;  before 
the  tears  ovei-flow  your  eyes,  you  will  invariably 
feel  a  titillalion  at  that  extremity  of  the  lacrymal 
dudl^  which  teiininates  in  the  noftril,  then  the 
compreffion  of  the  eyes  fucceeds,  and  the  profu- 
lion of  tears. 

Linnaeus  afferts,  that  the  female  bear  Iheds 
tears  in  grief;  the  fame  has  been  faid  of  the  hind, 
and  ibme  other  animals. 

3.  Of  Tender  Pleafure. 

The  firft  moft  lively  impreffion  of  pleafure, 
that  the  infant  enjoys  after  its  nativity,  is  excited 
by  the  odour  of  its  mother's  milk.  The  organ 
of  fmell  is  irritated  by  this  perfume,  and  the 
laciymal  fack  empties  itfelf  into  the  noArils,  as 
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before  explained,  and  an  increafe  of  tears  is 
poured  into  the  eyes.  Any  one  may  obferve  this, 
when  very  young  infants, are  about  to  fuck;  for 
at  thofe  early  period5  of  life,  the  fenfation  afFe6ls 
the  organ  of  fmell,  much  more  powerfully,  than 
after  the  repeated  habit  of  fmelling  has  inxired  it 
to  odours  of  common  ftrength  :  and  in  our  adult 
years,  the  flronger  fmells,  though  they  are  at 
the  fame  time  agreeable  to  us,  as  of  volatile 
fpirits,  continue  to  produce  an  increafed  fecretion 
of  tears. 

The  pleafing  fenfation  of  fmell  is  followed  by 
the  early  afFe<ftion  of  the  infant  to  the  mother 
that  fackles  it;,  and  henc6  the  tender  feelings  of 
gratitude  and  love,  as  well  ^  of  hopclefs  grief, 
are  ever  after  joined  with  the  titillatipn  of  the 
extremity  of  the  lacrymal  du6te,  and  a  profufion 
of  tears. 

Nor  is  it  Angular,  that  the  lacrymal  fack 
ihould  be .  influenced  by  pleafing  ideas,  as  the 
fight  of  agreeable  food  produces  the  fame  efFe<5l 
on  the  fall  vary  glands.  Ac  dum  vidimus  in 
fomniis  lafcivae  puellae  fimulacrum  tcnditur  penis. 

Lambs  fhake  or  wriggle  thtir  tails,  at  the  time 
when  they  iirft  fuck,  to  get  free  of  the  hard  ex- 
crement, which  had  been  long  lodged  in  their 
bowels.  Hence  this  becomes  afterwards  a  mark 
of  pleafure  in  them,  and  in  dogs,  and  other 
tailed  animals.     But  cats  gently  extend  and  con- 
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tc^A  their  paws  when  tiiey  are  pleafcd,  and  purr 
by  drawing  in  their  breath,  both  which  referable 
their  manner  of  fucking,  and  thus  become  their 
knguage  qf  ple^fufe,  for  thefe  animab  having 
eolUr-.bonea  ufe  their  pa,w$  URq  hands  when  they 
fuck,  which*  dogs  and  Iheep  do  net^ 

4.  OfSif'ene  Thafure. 

In  the  a<SltiOTL  of  fucking,  the  lips  of  the  \vhs& 
are  clofed  around  the  nipple  of  his  mother,  tyi  he 
has  iilled  his  ftomach,  and  the  pteaftire  occaiioned 
by  the  ftimolus  of  this  grateful  food  foocbeds* 
Then  the  fphin<fter  of  the  mouthy  fatigoed  by  thcf 
CDBtiniied  acSfon  of  fucking,  is  relaxed;  and  the' 
antagonift  mufcles  of  the  face  gently  aiStiitg,  pitS- 
duce  the  fmikiof  pleafure :  aa  cannot  But  be  feen? 
by  all  who- are  converfant  witfi  children. 

Hence  thi^  fmile  during  our  lives  is  alTociated 
with  gentle  pleaftttsc  j  it  is  Ttfible  in  kittens,  and 
puppies,  when  they  are  played  with,  and  tickled; 
but  moi?e  particularty  marks  the  human  fesffarc^. 
For  in  children  this  ejipreffion  of  pkafore  is  much 
iencouraged,  By  their  iinftitation  ^  their  parents;^ 
or  friends ;  who  generally  addrefs  them  with  a 
finifing  counfenarice :  and  hciice  fome  nations 
are  more  remarkable  for  the  gaiety,  and  others 
for  die  gravity  of  their  looks^ 
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5.  Of  dinger. 

The  a6Hons  that  conftitutc  the  mode  of  fighting, 
are  the  iitimediate  language  of  anger  in  all  animals  y 
and  a  preparation  for  thef6  actions  ig  the  natural 
language  of  threatening.  Hence  the  human 
creature  clenches  his  fill,  and  ftefnly  furveys  his 
adv^erfary,  as  if  meditating  whcrc  to  make  the 
attack;  the  ram,  and  the  bull,  draws  hinrfelf 
fome  fteps  backwards,  and  levels  his  horns ;  and 
the  horfe,  as  he  moft  frequently  fights  by  flriking 
with  his  hinder  feet,  turns  his  heels  to  his  foey 
and  bends  back  his  ears,  to  lifl:en  out  the  place 
of  his  adverfary,  that  the  threatened  bl6w  may 
not  be  inefFe6lual. 


6.  Of  Attention. 

The  eye  takes  in  at  once  but  half  our  horizon, 
and  tliat  only  in  the  day,  and  our  Imcll  informs 
us  of  no  very  diflant  objeAs,  hence  we  coniidi 
principally  in  the  organ  of  hearing  to'  apprize  iii? 
of  danger ;  when  we  hear  any  the  fmalleff  fouii'd^, 
that  we  cannot  immediately  account  for,  our 
feairs  are  alarmed,  we  fufpeiid  our  fteps,  hold 
every  mufcle  ftill,  open  our  mouths  a  litlle,  erccft 
our  cars,  and  liften  to  gain  further  information : 
and  this  by  habit  becomes  the  general  language 
of  attention  to  objecfts  of  fight,  as  well  as  of 
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hearing ;  and  even  to  the  fucceffive  trains  of  our 
ideas. 

The  natural  language  of  violent  pain,  which  is 
expreffed  by  writhing  the  body,  grinning,  and 
fcreaming ;  and  that  of  tumultuous  pleafure,  ex- 
preffed in  loud  laughter;  belong  to  Section 
XXXIV.  on  Difeafes  from  Volition. 

IX.  It  muft  have  already  appeared  to  the  read- 
er, that  all  other  animals,  as  well  as  man,  are 
poffefled  of  this  natural  language  of  the  paffions, 
expreffed  in  figns  or  tones;  and  we  fhall  en- 
deavour to  evince,  that  thofe  animals,  which  have 
preferved  themfclves  from  being  enflaved  by 
mankind,  and  arc  affociated  m  flocks,  are  alfo 
pofleffed  of  fome  artificial  language,  and  of  fome 
traditional  knowledge. 

The  mother- turkey,  when  fhe  eyes  a  kite 
hovering  high  in  air,  has  either  feen  her  own 
parents  thrown  into  fear  at  his  prefence,  or  has 
by  obfervation  been  acquainted  with  his  dangerous 
defigns  upon  her  young.  She  becomes  agitated 
with  fear,  and  ufes  the  natural  language  of  that 
pallion,  her  young  ones  catch  the  fear  by  imita- 
tion, and  in  an  inftant  conceal  themfelves  in  the 
grafs. 

At  the  fame  time  that  fhe  (hews  her  fears  by 
her  gefture  and  deportment,  Ihe  ufes  a  certain 
exclamation,  Koe-ut,  Koc  ut,  and  the  young- 
ones  afterwards  know,  when  they  hear  this  note, 
though  they  do  not  fee  their  dam,  that  the  pre- 
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fence  of  their  ad verfary  is  denounced,  and  hide 
tiiemfelves  as  before. 

The  wild  tribes  of  birds  have  very  frequent 
opportunities  of  knowing  their  enemies,  by  ob- 
ferving  the  dcftrudlion  lhey*make  among  their 
progeny,  of  which  every  year  but  a  fmall  part  - 
efcapes  to  maturity :  but  to  our  domeftic  birds 
thefe  opportunities  fo  rarely  occur,  that  their 
knowledge  of  their  diftant  enemies  muft  frequently 
be  delivered  by  tradition  in  the  manner  above 
explained,  through,  many  generations. 

This  note  of  danger,  as  well  as  the  other  notes 
of  the  mother-turkey,  when  fhe  calls  her  flock  to 
their  food,  or  to  fleep  under  her  wings,  appears 
to  be  an  artificial  language,  both  as  exprefled  by 
the  mother,  and  as  underftc»d  by  the  progeny. 
For  a  hen  teaches  this  language  with  equal  eafc  . 
to  the  ducklings,  fhe  has  hatched  from  fuppofiti- 
tious  eggs,  and  educates  as  her  own  offspring : 
and  the  wagtails,  or  hedgc-fparrows,  learn  it 
from  the  young  cuckoo  their  fofter  nurfling,  and 
fupply  him  with  food  long  after  he  can  fly  about, 
whenever  they  hear  his  cuckooing,  which  Lin- 
neus  tells  us,  is  his  call  of  hunger,  (Sj^.  Nat.) 
And  all  our  domcilic  animals  are  readily  taught 
to  come  to  us  for  food,  when  we  ufe  one  tone  of 
voice,  and  to  fly  from  our  anger,  when  we  ufe 
another. 

Rabbits,  as  they  cannot  eafily  articulate  foimds, 
;md  are  formed  into  focieties,  that  live  under 
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ground,  have  ^  ypry  different  method  of  giving 
alarm.  When  danger  is  threatened,  they  thump 
on  the  ground  with  one  of  their  hinder  feet,  and 
produce  a  found,  that  can  be  heard  a  gfeat  way 
by  animals  pear  the  furface  of  the  earth,  which 
\voi|ld  feem  to  be  an  artificial  lign  both  frprri  its 
lingularity  and  its  apt^efs  to  the  fituation  of  the 
animal.  ' 

The  rabbits  on  the  ifland  pf  Spr,  near  Senegal^ 
have  white  flelh,  and  are  well  tafted,  but  dp  not 
burrow  in  the  earth,  fo  that  we  may  fufpe6t  thcj^* 
digging  themfclves  houfes  in  this  cold  climate  is 
an  acquired  art,  as  well  as  their  note  of  alanPt 
(Adanfpn's  Voyage  to  Senegal). 

The  barking  of  dpgs  is  another  curious  note  of 
alarm,  and  would  feem  to  be  an  acquired  lan- 
guage, rather  than  a  natural  lign :  for  "  ip  tho 
ifland  of  Juan  Fcrnandcs,  the  dogs  did  not  at- 
tempt to  bark,  till  fome  European  dogs  were  put 
among  them,  and  then  they  gradually  begun  tq 
imitate  them,  but  i^i  a  flrange  planner  at  fii-ft,  as| 
if  they  were  learning  a  thing  that  was  not  natura^ 
to  them,"  (Voyage  tp  South  America  by  Don 
G.  Juan,  and  Don  Ant.  de  Ulloa.  B.  2.  c.  4). 

Linnaeus  alfo  obferves,  that  the  dog?  of  South 
America  do  not  bark  at  ^r^^ngers,  (SyfL  Nat). 
And  the  European  dogs,  that  havp  been  carried 
to  Guinea,  are  faid  in  three  or  four  generatioxj^ 
to  ceafe  to  bark,  and  only  howl,  like  the  dpgs 
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Ihat  are  natives  of  that  .coaft^  (World  Difplayed, 
Vol.  XVIL  p.  26). 

A  circumftance  not  diiRmikr  to  this,  and 
fiquaHy  cumus,  is  mentioned  by  KitcIktus.  de 
Mufurgia,  in  his  Chaipter  de  Lulbiniis.  '^  That 
the  young  nightiijgales,  that  are  hatched  under 
other  birds,  never  ling  till  ihey  are  inftru6ted  by 
the  conipamy  of  other  nightingales.'*  And  JoA- 
fton  affirms,  that  the  nightingales  that  vifit  Scot- 
landi  have  not  the  fame  harmony  as  thofc  of 
Italy,  (Pennant's  Zoology,  o6tayo^  p.  255); 
which  would  lead  us  to  fufpe^t  that  the  finging 
of  birds,  like  huma^  malic,  is  an  artificial  hrn* 
guage  rather  than  a  natural  expreffion  of  paffion. 

X.  Our  mulic  like  our  language,  is  perhaps 
entirely  conftituted  of  artificial  tones^^  which  by 
habit  fuggeft  certain  agreeable  palliom.  For  the 
fame  combination  of  notes  and  tones  do  not  excite 
devotion,  love,  or  poetic  melancholy  in  a  native 
oflndoftan  and  of  Europe,  And  ^^  the  High- 
lander lias  the  fame  warlike  ideas  annexed  to  the 
found  of  a  bagpipe  (an  inftrument  which  kn 
Englilhman  derides),  as.  the  EngliflimaK^  has  to 
that  of  a  trumpet  or  fife,'*  (Dr.  Browri's  Union 
of  Poetry^  and  Mufic,  p.  5S.)  So  *^  the  mufi<i 
of  the  Turks  is  ^yery  different  from  the  Italian^ 
and  the  people  of  Fez  and  Morocco  have  again 
a  different  kind,  which  to  us  appears  very  rough 
and  horrid,   but  is  highly  plealk»g  to  them," 
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(UArtc  Armonica  a  Giorgio  Antoniotto).  Hence 
we  fee  why  the  Italian  opera  does  not  delight 
an  untutored  Englifhman ;  and  why  thefe,  who 
are  unaccuftomed  to  mufic,  are  more  pleafed 
with  a  tune,  the  fccond  or  third  time  they  hear  it, 
than  the  firft.  For  then  the  fame  melodious 
train  of  founds  excites  the  melancholy,  they  had 
learned  from  the  fong ;  or  the  fame  vivid  com- 
bination of  them  recalls  all  the  mirthful  ideas  of 
the  dance  and  company. 

Even  the  founds,  that  were  once  difagreeablc 
to  us,  may  by  habit  be  aflbciatcd  with  other  ideas, 
fo  as  to  become  agreeable.  Father  Lafitau,  in  his 
account  of  the  Iroquois,  fays  the  mufic  and  dance 
of  thofe  Americans  have  fomclhing  in  them  ex- 
tremely barbarous,  which  at  firft  difgufts.  Wc 
grow  reconciled  to  them  by  degrees,  and  in  the 
end  partake  of  them  with  pleafure,  the  favages 
themfelves  are  fond  of  them  to  diftra6lion," 
(Moeurs  des  Savages,  Tom.  ii.) 

There  are  indeed  a  few  Ibunds,  that  we  very  ge- 
nerally afifociate  with  agreeable  ideas,  as  the  whift- 
ling  of  birds,  or  purring  of  animals,  that  are  delightr 
ed ;  and  fome  others,  that  we  as  generally  aflbciate 
with  difagreeablc  ideas,  as  the  cries  of  animals  in 
pain,  the  hifs  of  fome  of  them  in  anger,  and  the 
midnight  howl  of  beafts  of  prey.  Yet  we  receive 
no  terrible  or  fublime  ideas  fipom  the  lowing  of 
a  cow,  or  the  braying  of  an  afs.  Which  evinces, 
that  thpfe  emotions  are  owing  to  previous  aflbci- 
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atioDS*  So  if  the  rumbling  of  a  carriage  in  tbe 
ftrcet  be  for  a  moment  miftaken  for  thunder,  we 
receive  a  fublime  fcnfation,  which  ceafes  as  foon 
as  we  know  it  is  the  noife  of  a  coach  and  fix. 

There  are  other  dilkgreeable  founds,  that  are 
faid  to  fet  the  teeth  on  edge ;  which,  as  they  have 
always  been  thought  a  neceffary  efFedl  of  certain 
difcordant  notes,  become  a  proper  fubjeA  of  our 
inquiry.  Every  one  in  his  childhood  has  repeat* 
cd|y  bit  a  part  of  the  glafs  or  earthen  veffel,  in 
which  his  food  has  been  given  him,  and  has 
thence  had  a  very  difagreeable  fenfation  in  the 
teeth,  which  fenfation  was  deligned  by  nature  to 
prevent  us  ftom  exerting  them  on  objeds  harder 
than  themfelves.  The  jarring  found  produced 
between  the  cup  and  the  teeth  is  always  attend- 
ant on  this  difagreeable  fenfation :  and  ever  after 
when  fuch  a  found  is  accidentally  produced  by 
the  conflidl  of  two  hard  bodies,  we  feel  by  aflb- 
ciation  of  ideas  the  coQcomitant  difagreeable  fen* 
lation  in  our  teeth* 

Others  have  in  their  infancy  frequently  held 
tbe  comer  pf  a  filk  handkerchief  in  their  mouth, 
or  the  end  of  the  velvet  cape  of  their  coat,  whilft 
their  companions  in  play  have  plucked  it  from 
them,  and  have  given  another  difagreeable  fenfa- 
tion to  their  teeth,  which  has  afterwards  recur- 
red on  touching  thofe  materials.  And  the  light 
of  a  knife  drawn  along  a  china  plate,  though  no 
found  is  excited  by  it,  and  even  the  imagination 
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of  fuch  a  knife  and  plate  fo  fcraped  together^  I 
know  by  repeated  experience  will  prodocc  the 
feme  difagreeablc  fenfation  of  the  teeth. 

Thefe  circumftances  indifpiitably  prove,  that 
this  fenfation  of  the  tooth-edge  is  owing  to  aflo- 
ciated  ideas ;  as  it  is  equally  excitable  by  fight, 
touch,  hearing,  or  imagination. 

In  refpciSl  to  the  artificial  proportions  of  found 
excited  by  mufical  inftrun^ents,  thofe^  who  have 
cariy  in  life  affociated  them  with  agreeable  ideas; 
and  have  nicely  attended  to  diftinguifli  then^  from 
^ach  other,  are  faid  to  h^ve  a  good  ear,  in  that 
country  where  fuch  proportions  are  in  lafhion: 
and  not  from  any  fuperior  perfection  in  the  orgaa 
pf  hearing,  or  any  inftin6live  fympathy  betweea 
certain  founds  and  palRons. 

I  have  obferved  a  child  to  be  exquifkely  de* 
lighted  with  mufie,  and  who  could  with  great  fa- 
cility learn  to  flngany  tune  th^t  he  heard  di^in<ft- 
ly,  and  yet  whoie  organ  of  hearing  was  fo  im- 
perfedl,  that  it  was  neceflary  to  fpeak  loudei 
to  hiin  in  eqmmon  converfation  than  to  others. 
■  dlr  mufic,  like  our  arcbitedlare,  feeras  to  hate 
no  foundation  in  nature,  they  a^  both  arts  purely 
of  human  creation,  afi  they^ imitate  nothing.  And 
the  proJfeiTora  of  them  hayc  ojajy  clafllbd  tho^  eiu* 
ciimflances,  thai  arc  moH  agreeable  to  \hp  aiici^ 
dental  taixe  of  their  age,  or  country ;  and  hvw 
called  it  Proportion,  But  this  proportion;  muft 
alwap  fluctuate,  aa.  it  refts  oi^-  the  eapiices^  tfeat 
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arc  introduced  into  our  poinds  by  our  various 
modes  of  education.  And  thele  fludluations  of 
talle  mull  become  more  frequent  in  the  prefen^ 
agp,  where  mankind  have  enfranchifed  themfelves 
from  the  blind  obedienpc  to  the  rules  of  aptiquity 
in  perhaps  every  fcience^  but  that  of  architedlurc, 
See  Sea.  XII.  7.  3. 

XJ.  There  are  many  articles  of  knowledge,* 
which  the  apimals  ip  cultivated  countries  fcem  tq 
learn  very  early  in  tlieir  lives,  either  from  each 
other,  or  from  experience,  or  obfervation :  one 
of  the  moft  general  of  thefe  is  to  avoid  mankind, 
There  i^  fo  great  a  refemblance  in  the  natural 
language  of  the  paflions  qf  all  animals,  that  w^ 
generally  know,  when  they  are  in  a  pacific,  or  ii^ 
a  malevolent  humour,  they  have  the  fame  know- 
ledge of  us ;  and  hence  we  can  fcold  ihem  from 
us  by  fpme  tones  and  geflures,  and  could  poffihly 
attraa  them  to  ns  by  others,  if  they  were  not  al- 
ready apprized  of  our  general  malevolence  to- 
wards them.  Mr.  Gfmelin,  ProfefTor  at  Peteipf- 
burg,  aflure^  us,  that  in  his  journey  into  Siberia,^ 
unc^ert^kcn  by  order  pf  the  J^n^prefs  of  Ruffia,  he 
iaw  foxes  that  exprcfJed  no  fear  of  himfelf  or 
companions,  but  peimitted  him  tp  come  quite 
near  them,  having  neyer  feen  the  human  crea- 
ture before.  And  Mr.  Bougainville  relates^  that 
at  his  arrival  at  the  Malouine,  or  Fa^kla^d'^ 
Wands,  which  were  n,ot  inhabited  by  men,  all  the. 
^nimaja  came:  about  himfelf  and  his  people;   the 
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fowls  fettling  upon  their  Heads  and  fhoulders, 
and  the  quadrupeds  running  about  their  feet. 
From  the  difficulty  of  acquiring  the  confidence  of 
old  animals,  and  the  eafe  of  taming  young  ones, 
it  appears  that  the  fear,  they  all  conceive  at  the 
fight  of  mankind,  is  an  acquired  article  of  know- 
ledge. 

This  knowledge  is  more  nicely  underfliood  by 
rooks,  who  are  formed  into  focieties,  and  build, 
as  it  were,  cities  over  our  heads ;  they  evidently 
diftinguiih,  that  the  danger  is  greater  when  a 
man  is  aimed  with  a  gun.  Every  one  has  {ten 
this,  who  in  the  fpring  of  the  year  has  walked 
under  a  rookery  with  a  gun  in  his  hand  :  the 
inhabitants  of  the  trees  rife  on  their  wings,  and 
fcream  to  the  unfledged  young  to  fhrink  into  their 
nc&s  from  the  fight  of  the  enemy.  The  vulgar 
obferving  this  circumftance  fo  uniformly  to  oc- 
cur, aflTert  that  rooks  can  fmell  gun-powder. 

The  fieldfairs,  (turdus  pilaris)  which  breed  in 
Norway,  and  come  hither  in  the  cold  fcafon  for 
our  winter  berries;  as  they  are  aflbciated  in 
Hocks,  and  are  in  a  foreign  country,  have  evident 
marks  of  keeping  a  kind  of  watch,  to  remark  and 
announce  the  appearance  of  danger.  On  ap- 
proaching a  tree,  that  is  covered  with  them,  they 
continue  fearlcfs  till  one  at  the  extremity  of  the 
btifh  rifing  on  his  wings  gives  a  loud  and  pecu- 
liar note  of  alarm^  when  they  all  immediately  fly, 
except  one  other,  Avho  continues  till  you  approach 
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ftill  nearer,  to  certify  as  it  were  the  reality  of  the 
danger,  and  then  he  alfo  flies  off  repeating  the 
note  of  alarm. 

And  in  the  woods  about  Senegal  there  is  a  bird 
called  uett-uett  by  the  negroes,  and  fquallers  by 
the  French,  which,  as  foon  as  they  fee  a  man,  fet 
up  a  loud  fcream,  and  keep  flying  round  him, 
as  if  their  intent  was  to  warn  other  birds,  which 
upon  hearing  the  cry  immediately  lake  wing. 
Thefe  birds  are  the  bane  of  fportfinen,  and  fre- 
quently put  me  into  a  paflion,  and  obliged  mc 
to  Ihoot  them,  (Adanfon's  Voyage  to  Senegal, 
78).  For  the  fame  intent  the  Icfler  birds  of  our 
climate  feem  to  fly  aft:er  a  hawk,  cuckoo,  or  owl, 
and  fcream  to  prevent  their  companions  from  be- 
ing furprifcd  by  the  general  enemies  of  them- 
felves,  or  of  their  eggs  and  progeny. 

But  the  lapwing,  (charadrius  pluvialis  Lin.) 
when  her  unfledged  offspring  run  about  the 
marfhes,  where  they  were  hatclied,  not  only  gives 
the  note  of  alarm  at  the  approach  of  men  or  dogs, 
that  her  young  may  conceal  thcmfclves;  but  fly- 
ing and  fcreaming  near  the  adverfary,  flie  ap- 
pears more  folicitous  and  impatient,  as  he  re- 
cedes from  her  family,  and  thus  endeavours  to 
niiflcad  him,  and  frcquently  fuccecds  in  her  de- 
fign.  Thefe  lafl:  inftanccs  are  fo  appofite  to  the 
lituation,  rather  than  to  tlie  natures  of  the  crea- 
tures, that  ufc  them  ;  and  are  fo  fimilarto  the  ac- 
tions of  men  in  the.  fame  circumftanccs,  that  we 
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cannot  but  believe,  tjiat  they  proceed  frontf  a  fi- 
milar  principle. 

Mifs  M.  E.  Jackfon  acquainted  me,  th^t  {he 
witneffed  this  autumn  an  agreeable  inrftance  of 
fagacity  in  d  little  bir(^,  which  feertied  to  ufe  the 
means  to  obtain  an  end ;  the  bird  rcpeflrfedly  hop- 
ped upon  a  poppy  ftem^  and  ihook  the  bead  with 
its  bill,  till  many  feeds  were  fcatfered,  then  it 
fettled  on  the  ground,  and  eat  the  feeds,  and 
again  repeated  the  fame  management.     Sept.  1, 

1794. 

On  the  northern  coaft  of  Ireland  st  friend  of 
mine  faw  abore  a  hundred  crows  at  once  preying 
upon  mufclcs;  each  crow  took  ^  mufcle  up  into 
the  air  twenty  or  forty  y^rds  high,  and  let  it  fall 
oft  the  flones,  and  thus  by  breaking  the  Ihell,  got 
pofleffion  of  the  animal. — A  certain  philofophcr 
(I  think  it  was  Anaxagoras)  walking  along  the 
fea-lhore  to  gather  ihells,  one  of  thefe  unlucky- 
birds  miftaking  his  bald  head  for  a  &onc^  drop- 
p>ed  a  fhcU  fifh  upon  it,  and  killed  at  once  a  phi- 
lofophcr and  an  oyfter. 

The  Martin,  hirundo  urbica,  is  faidby  liinneus 
to  dwell  on  the  outfide  of  houfes  in  Europe  im- 
der  the  eaves,  and  to  return  with  the  early  foliage- 
And  that,  when  it  has  built,  the  fparrow,  fringil- 
la  domeftica,  frequently  occupies  the  finifhed 
neft;  but  that  the  martin  convoking  its  com- 
panions, while  fome  guard  the  captive  enemy, 
others  bring  clay,  exa6lly  clofc  up  the  entrance, 
1  and 
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aricHly  away  leaving  the  intruder  to  be  fufFocat- 
ed,  Syft.  Natun  Paff.  Hirundo.  A  fimilar  rtf> 
kdon  was  printed  ifiany  years  ago  in  tiic  Gentle^ 
inaa's  Magaiiine. 

.  Oiir  domellic  animals,  that  hjtve  fame  liberty,- 
are  aUb  po£fefled  of  fame  peculiar  traditional 
knowledge:  dogs  aitrd  cats  have  been  forced  intd 
eadi  other's  focsety^  thovi^  naturally  animals  of 
a  very  difiefetit  kind,  and  hate  heneo  learned 
from  each  dhet  ta  eat  dog's  gra&  (agroflis  cmiinsc) 
when  they  aareficL,  to  pramote  vomiting.  I  have 
feen  a  cat  miftafce  the  blade  of  bailey  for  this 
gcaisy  .which  evinces  it  is  an  acqaired  know^ 
ledger  They  haw  alfa  learnt  of  each  other  tcr 
cover  thtki  excrement  and  urine; — 'about  a  ^oon>-* 
lol  of  water  was  fpilt  upfoa  my  hearth  fi^om  theJ 
taa^kettle,  andlobferved  a  kitten  cover  it  with 
alhes.  Hence  this  rauft  alfo  be  an  acquired  arty 
as  the  creature  roiltook  the  application  ^f  it.^ 

To  preiervc  their  fiir  clean,  and  efpecially  tlieir* 
whilkers,  cats  wafh  their  fiices^  and  generally 
quite  behind  theiF  ears,  every  time  they  eat.  As 
they  cannot  lick  thofe  places  with-  their  tongues^ 
they  firfi:  wet  the  infide  of  Ihc  leg  with  faliva,  and 
Aen  repeatedly  wafti  their  feces  with  it^  which 
moil  originally  be  an  cfFcdt  oC  reafoning,  becaufe 
a  means  is  ufed  to  produce  an  efftS:;  and  feems 
afterwards  to  be  taught  or  acquired  by  imitation, 
,  like  the  greateft  part  of  human  arts. 

Thcfie  animads  leem  to  poflefs  fomething  like 
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an  additional  fenfe  *by  means  of  their  whifkers; 
which  have  perhaps  fome  analogy  to  the  antennae 
of  moths  and  butterflies.  The  whilkers  of  cats 
confift  not  only  of  the  long  hairs  on  their  upper 
lips,  but  they  have  alfo  four  or  five  long  hairs 
ftanding  up  from  each  eyebrow,  and  alfo  two  or 
three  on  each  cheek ;  all  which  wacn  the  ani- 
mal eredls  them,  make  with  their  points  fo  many 
parts  of  the  periphery  of  a  circle,  of  an  extent  at 
leaft  equal  to  the  circumference  of  any  part  of 
their  own  bodies^  With  this  inftrument,  I  con- 
ceive, by  a  little  experience,  they  can  at  once  de- 
termine, whether  any  aperture  amongll  hedges  or 
Ihrubs,  in  which  animals  of  this  genus  live  in 
their  wild  ftate,  is  large  enough  to  admit  their 
bodies;  which  to  them  is  a  matter  of  the  greateft 
confequence,  whether  purfuing  or  purfued.  They 
have  likewife  a  power  of  erefting  and  bringing 
forward  the  whilkers  on  their  lips;  which  proba- 
bly is  for  the  purpofe  of  feeling,  whether  a  dark 
hole  be  further  permeable. 

The  antennas,  or  horns  of  butterflies  and  moths, 
who  have  awkward  wings,  the  minute  feathers 
of  which  are  very  liable  to  injury,  ferve,  I  fuppofc, 
a  fimilar  purpofe  of  meafuring,  as  they  fly  or 
creep  amongft  the  leaves  of  plants  and  trees,  whi- 
ther their  wings  can  pafs  without  touching  them. 

I  this  morning  faw  a  terrier  bitch  rej)eatedly 
lick  her  paws,  and  wafh  her  face  on  both  fides, 
and  over  her  eyes,   cxaftly  as  cats  do ;    from 
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whom  I  fuppofe  flic  hajd  acquired  this  art,  as  flic 
lived  in  the  parlour  with  two  of  them.  ^ 

Mr.  Leonard,  a  very  uitelligent  friend  of  mine, 
faw  a  cat  catch  a  trout  by  darting  upon  it  in  a 
deep  clear  water  at  the  mill  at  Weaford,  near 
Lichfield.  The  cat  belonged  to  Mr.  Stanley, 
who  had  often  feen  her  catch  fifli  in  the  fame 
manner  in  fummer,  when  the  mill-pool  was 
drawn  fo  low,  that  the  fifh  could  be  feen.  I 
have  heard  of  other  cats  taking  fifli  in  fliallow 
water,  as  they  flood  on  th^bank.  This  feems  a 
natural  art  of  taking  their  prey  in  cats,  which 
their  acquired  dieHcacy  by  domeftication  has.  in 
genei*al  prevented  them  from  ufing,  though  their 
defire  of  eating  fifti  continues  in  its  original 
ftrength.    . 

Mr.  White,  in  his  ingenious  Hiftory  of  Sel- 
bourn,  was  witnefs  to  a  cat's  fuckling  a  young 
hare,  which  followed  her  about  the  garden,  and 
came  jumping  to  her  call  of  afFedlion.  At  EI- 
ford,  near  Lichfield,  the  Rev.  Mr.  Sawley  had 
taken  the  young  ones  out  of  a  hare,  which  was 
fliot;  they  were  alive,  and  the  cat,  who  had  juft 
loft  her  own  kittens,  carried  them  away,  as  it  was 
fuppofed,  to  eat  them  ;  but  it  prefently  appeared, 
tliat  it  was  afFedlion  not  hunger  which  incited  her, 
as  flie-fuckled  them,  and  brought  them  up  as 
their  mother.  '    •     ' 

Other  inftances.of  the  miftaken  application  of 
what  has  been  termed  infti^iSt  may  J^e.obferved  in 
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flies  in  the  nighty  who  miftaking  i  candk  ftft 
day-light,  approach  add  perifli  in  the  flame.  So 
the  putrid  fmell  of  the  fiapelia,  or  carrion-flower, 
•Ilurcs  the  large  flefh-fly  to  dcpoflt  ite  young 
worms  on  its  beautiful  petals,  which  perifh  there 
for  want  of  nourifhment.  This  therefore  cannot 
be  a  neceflary  inftindl,  becaufe  the  creature  fflif- 
takes  the  application  of  it. 

Though  in  this  country  horfcs  Ihew  little  v^f- 
tiges  of  policy,  yet  in  the  dcferts  of  Tartary,  and 
Siberia,  when  hunted  by  the  Tartai*s  they  are 
feen  to  form  a  kind  of  community,  fet  \^tche^ 
to  prevent  their  being  furprifed,  and  hare  coiti* 
mafiders^  who  direct,  anfl  haden  their  flight.  Ori- 
gin of  Language,  Vol.  I.  p»  212.  In  this  cotm- 
try,  where  four  or  five  horfes  travel  in  a  lihCi  tht 
firft  always  points  his  cars  forward,  and  the  laft 
points  his  backward,  while  the  iQtentiediate  ^mes 
leem  quite  carelefs  in  this  refpedl ;  which  ktttiM 
a  part  of  policy  to  prevent  furprifei-  M  all  ani- 
mals depend  moft  on  the  ear  to  apprize  them  of 
the  approach  of  danger,  the  eye  taking  iri  only 
half  the  horizon  at  once,  and  horfes  poflefs  t 
great  nicety  of  this  fenfe ;  a»  appears  firom  their 
mode  of  fighting  menticmed  No.  8.  5.  of  this 
Sedlion,  as  well  as  by  common  obfervation. 

There  are  fome  parts  of  a  horfe,  which  he  can- 
Hot  conveniently  rub,  when  they  itch,  as  about 
the  {houlder,  which  be  can  neither  bite  with  his 
tteth,  nor  fcratch  with  hia  bind  foot ;  idien  this , 
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part  itches,  he  gofes  to  ariothcf  hoife,  ahd  geiitly 
bites  hilri  in  (he  part  which  lie  wiflies  to  t)e  bitten; 
which  is  imntediately  done  by  his  intelligent 
friend.  1  once  obferved  a  young  foal  thus  bite 
its  large  mother,  who  did  not  choofe  to  drop  the 
grdfs  flie  had  in  her  mouth,  and  rubbed  her  nofc 
againft  the  foal's  neck  inftead  of  biting  it ;  which 
evinces  that  Ihe  knew  the  defign  of  her  progeny, 
and  was  noi  governed  by  a  neceflary  inftindt  to 
brtfe  where  fh'e  was  bitten. 

Matny  of  our  fhrubs,  which  would  otherwifc 
sfffbrd  an  agreeable  fotfd  to  horfes,  are  armed  with 
thdhi's  or  pricklfes,  which  fecure  them  from  thofe 
inimils;  ds  the  holly,  hawthorn,  goofeberry, 
gorfe.  In  the  extenfivc  moorlands  of  StaflFord* 
fhire,  the  horfes  have  learnt  to  ftamp  upon  a 
gorfe*bufh  with  one  of  their  forefeet  for  a  minute 
tdgefliiei-,  and  when  the  points  are  broken^  they 
cat  it  without:  injury.  The  horfes  in  the  new 
forerf  in  Hamplhire  are  affirmed  to  do  the  fame 
bv  Mr.  Gilpin.  Foreft  Scenery,  IL  251,  and  112. 
which  is  an  art  other  l^orfes  in  the  fertile  parts 
of  Hit  coiiitry  do  hot  poflefs,  and  prick  their 
mouths  till  they  tleed,  if  they  are  induced  by 
hunger  Or  caprice  to  attempt  eating  gorfe. 

SwiAe  have  a  fenfe  of  touch  ad  Well  as  of  fmel^ 
jft  the  end  of  their  nofe,  which  thby  ufe  as  a 
hand,  both  to  root  up  the  foil,  aTnd  to  turn  over 
and  examine  objedls  of  food,  fomewhat  like  the 
probofcis  of  an  dephailt.     As  they  inquire  fhcl- 
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ter  from  the  cold  in  thi&cliiiiate,  they  have  learnt 
to  colleA  ft  raw  in  their  mouths  to  make  their 
neft,  when  the  wind  blows  cold ;  and  to  call  their 
companions  by  repeated  cries  to  affift  in  the  work, 
and  add  to  their  warmth  by  their  numerous  bed- 
fellows. Hence  thefe  animals,  which  are  cf- 
teemed  fo  unclean,  have  atfo  learned  never  to  be- 
foul their  dens,  where  they  have  liberty,  with 
their  own  excrement ;  an  art,  which  cows  and 
horfes,  which  have  open  hovels  to  run  into,  hav© 
never  acquired.  I  have  obferved  great  fagacity 
in  fwine;  but  the  fhort  lives  we  allow  them,  and 
their  general  confinement,  prevents  their  im- 
provement, which  might  probably  be  othcrwifc 
greater  tlian  that  of  dogs. 

Inftances  of  the  fagacity  and  knowledge  of  ani- 
mals are  very  numerous  to  every  obferver,  and 
their  docility  in  learning  various  arts  from  man* 
kind,  evinces  that  they  may  learn  limilar  arts 
from  their  own  fpecies,  and  thus  be  pofleffed  of 
much  acquired  and  traditional  knowledge. 

A  dog  whofc  natural  prey  is  flieep,  is  taught 
by  mankind,  not  only  to  leave  them  unmolefted, 
but  to  guaiti  them  ;  and  to  hunt,,  to  fet,  or  to 
deftroy  other  kinds  of  animals,  as  birds,  or  ver- 
min; and  in  fome  countries  to  catch  fifli,  in 
others  to  find  truffles,  and  to  pi*a6life  a  great  va- 
riety of  tricks;  is  it  more  furprifing  that  thf 
crows  fhould  teach  each  other,  that  the  hawk  can 
catch  l^fs  birds,  by  the  fuperior  fwiftnefs  of  his 
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wing,  and  if  two  of  them  follow  him,  till  he  fuc- 
ceeds  in  his  defign,  that  they  can  by  force  fhare  a  • 
part  of  the  capture  ?   This  J-  have  formerly  ob- 
ferved  with  attention  arid  aftonilhment 

There  is  one  kind  of  pelican  mentioned  by  Mr. 
Ofbeck,  one  of  Linnaeus's  travelling  pupils  (the 
pelicanus  aquilus),  whofe  food  is  filh ;  and 
which  it  takeg  from  other  birds,  becaufe  it  is  not 
formed  to  catch  them  itfelf ;  hence  it  is  called  by 
the  Englifli  a  Man-of-war-bird,  Voyage  to  China, 
p.  88.  There  are  many  other  interefting  anec- 
dotes of  the  pelican  and  cormorant,  collected 
from  authors  of^  the  l>eft  authority,  in  a  well- 
managed  Natural  Hiftory  for  Children,  publiflied 
by  Mr.  Galton.     Johnfon.     London. 

And  the  following  narration  from  the  very  ac- 
curate Monf.  Adanfon,  in  his  voyage  to  Senegal, 
may  gain  credit  with  the  reader :  as  his  employ- 
ment in  this  country  was  folely  to  make  obferva-  ' 
tions  in  natural  hiftory.  On  the  river  Niger,  in 
his  road  to  the  ifland  Grid,  he  faw  a  great  num- 
ber of  pelicans,  or  wide  throats.  "  They  moved 
with  great  ftate  like  fwans  upon  the  water,  and 
are  the  largeft  bird  next  to  the  oftrich  ;  the  bill 
of  the  one  I  killed  was  upwards  of  a  foot  and  half 
long,  and  the  bag  fattened  underneath  it  held  two 
and  twenty  pints  of  waten  They  fwim  in  flocks, 
and  form  a  large  circle,  which  they  contradl  after- 
wards, driving  the  filh  before  them  with  their 
legs :  when  they  fee  the  fifli  in  fufficient  jium- 

Q  3  ber 


Digitized  by 


Google 


^30  OF  INSTINCT.      Sbct.  XVI.  u.  i. 

th^v  confined  in  this  fpace,  th^y  plunge  their  j^ill 
yride  open  intp  the  water,  and  ft^ut  it  again  with 
great  quicknefe.  They  thu3  get  fi(h  into  tlwur 
throat-bag,  >yhich  they  cfit  afterwards  on  ihprjj  at 
their  leifure."     P.  247- 

Another  curious  effort  of  defign,  oj:  ufc  of 
means  i|i  animals,  is  related  by  Abbe  Grofier,  in 
tis  Defcription  of  China,  Vol.  I.  p.  562.  A 
kind  of  tiger  is  feen  in  China,  which  has  a  body 
like  a  dog,  but  po  tail,  and  is  remarkably  fwift 
and  ferocious.  If  any  one  meets  this  animal,  and 
^  to  efcape  from  his  fury  climbs  up  a  tree,  the  tiger 
immediately  fends  forth  a  loud  yell,  and  feyeral 
pther  tigprs  arrive;, which  altogether  dig  wp  thp 
earth  round  the  roots  of  the  tree,  and  qvertpm- 
ing  it,  feize  their  prey. 

The  rattl^&ake  and  black  fcrpent  of  America 
slfo  Ihoyld  here  be  mentioned,  which  are  fup- 
pofed  to  poflefs  an  inftinftive  power  of  fafcioat- 
ing  birds  J  as  many  birds  have  been  feen  repeat- 
edly to  rqn  to  them  and  to  retreat  from  them  with 
piteous  fcreams,  till  thefnake  hasfeized  and  devour- 
ed then).  I  formerly  fufpeded,  that  this  ferpent  had 
hid  himfelf  in  the  bufhes,  and  had  fecretly  wound- 
ed the  bird,  and  followed  it  with  his  fteady  Pyc,  till 
the  poifon  inftilled  into  the  wound  had  time  to  take 
.  cflfeft ;  and  thatthe  bird  thenfell  from  the  tree  into 
his  mOuth.  Bvtt  from  an  ingenious  paper,  which 
Dr.  B.  S.  Barton,  Profeflbr  of  Natural  Hiftory 
in  Pennfylvania,  has  favoured  me  with,  and  which 
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will  be  publiffced  ia  their  Philofophical  Tranf- 
a£tions,  it  is  clearly  fhewp,  that  this  piteous  cry, 
aqd  approach,  and  retreat,  of  the  bird  fuppofed 
to  be  BifciB^ed  is  fiwply  ^n  attack  ixiade  by  th^ 
female  bird  on  tfee  ferpent  in  defence  of  her 
young ;  which  credulity  j^d  tjie  love  of  adfnira- 
tio^i  h^s  converted  into  a  prodigy  of  fafcinatioh, 
which  is  ftill  credited  by  the  multitude  in  Ame- 
rica,  Thisi  circummnce  of  the  mother  bird  dar- 
ing to  defend  her  young  from  a  ierpent,  till  ihe 
was  devoi^red  by  him,  apd  her  fcre^ming  around 
hiHiji  is  defcribcd  by  that  great  obf(?rver  of  nature, 
the  immortal  Homer>  above  2000  years  ago.  Iliad, 
lib.  2. 1.  3ia 

XII.  The  knowledge  and  language  of  thofe 
birds,  thiit  frequently  change  their  clixp^te  with 
the  feafotis,  is  ftiH  more  extenfive:  as  they  per- 
form thefe  migrations  in  large  focieties,  and  are 
le&  fubjedl  to  the  power  of  man,  than  the  rcfi- 
dent  tribes  of  birds.  They  are  faid  to  follow  a 
leader  during  the  day,  whp  is  occalionally  change 
ed,  and  to  keep  a  continual  cry  during  the  night 
to  keep  themCplves  together.  It  is  probable  that 
thefe  emigrations  were  at  firfl  undertaken  as  acci-  j 
dent  directed,  by  the  more  adventuro'us  of  their 
fpecies,  and  learned  from  one  another  like  the  j 
difcoveries  of  mankind  in  navigation.  The  fol- 
lowing circumftances  ftrongly  fupport  this  opi- 
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1.  Nature  has  provided  thefe  animals,  in  Ac 
climates  where  they  are  produced,  with  another 
rcfource,  when  the  feafon  becomes  too  cold  for 
their  conftitutions,  or  the  food  they  were  fupport- 
ed  with  ceafes  to  be  fqpplied  t  I  mean  that  of 
fleeping.  Dormice,  fnakes,  and  bats,  have  not 
the  means  of  changing  their  country ;  the  two 
former  from  the  want  of  wings,  and  the  latter 
from  his  being  not  able  to  bear  the  light  of  the 
day.  Hence  thefe  animals  are  obliged  to  make 
ufc  of  this  refourcc,  and  fleep  during  the  winter. 
And  thofe  fwallows  that  have  been  hatched  too 
late  in  the  year  to  acquire  their  full  ftrength  of 
pinion,  or  that  have  been  maimed  by  accident  or 
difeafe,  have  been  frequently  found  in  the  hol- 
lows of  rocks  on  the  fea  coafts,  and  even  under 
water  in  this  torpid  ftate,  from  which  they  have 
been  revived  by  the  warmth  of  a  fire.  This  tor-r 
pid  ftate  of  fwallows  is  teftified  by  innumerable 
evidences  both  of  autient  and  modem  names. 
Ariftotle  fpeaking  of  the  fwallows  fays,  "  They 
pafs  into  warmer  climates  in  winter,  if  fuch  places 
are  at  no  great  diftance ;  if  they  are,  they  bury 
themfelves  in  the  climates  where  they  dwell,'^ 
(8.  Hift.  c.  16.  See  alfo  Derham's  Phyf.  Theol. 
V.  ii.  p.  177.) 

•  The  hybernation  of  animals  is  mentioned  by 
M.  Fabricius,  who  fupppfes  it  only  to  happen  to 
animals,  which  originally  belonged  to  a  warmer 
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climate,  and  adds,  that  when  thefe  animals  are 
carried  back  to  a  warmer  climate,  and  fuppliecj 
plentifully  with  food,  they  ccafe  to  hybernate. 

Hence  their  emigrations  cannot  depend  on  ^ 
necejfary  inftlnft,  as  the  emigrations  themfelvesarc 
pot  neceffary. 

2.  When  the  weather  becomes  cold,  the  fwal-  [ 
lows  in  the  neighbourhood  aflemblc  in  large  ; 
flocks;  that  is,  the  unexperienced  attend  thofe  ! 
that  have  before  experienced  the  journey  they  are  ' 
about  to  undertake:  they  are  then  fecn  fome  time 

to  hover  on  the  coaft,  till  there  is  calm  weather, 
or  a  wind,  that  fuits  the  diredlion  of  their  flight. 
Other  birds  of  paflage  have  been  drowned  by 
thoufands  in  the  fea,  or  have  fettled  on  fhips 
quite  exhaufl:ed  with  fatigue.  And  otherrs,  cither 
by  mifl:aking  their  courfe,  or  by  diftrefs  of  wea- 
ther, have  arrived  in  countries  where  they  were 
never  feen  before :  and  thus  are  evidently  fubje6l  , 
to  the  fame  hazards  that  ^he  human  fpecies  un- 
dergo, in  the  execution  pf  their  artificial  pur- 
pofes. 

3.  The  fame  birds  are  emigrant  from  fomc 
countries  and  not  fo  from  others :  the  fwallows 
were  feen  at  Goree  in  January  by  an  ingenious 
philofopher  of  my  acquaintance,  and  he  was  told 
that  they  continued  there  all  the  year;  as  the 
warmth  of  the  climate  was  at  all  feafons  fufficient 
for  their  own  confl:itutions,  and  for  the  produc- 
tion of  the  flies  that  fupply  them  with  nourifh- 
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ment.  Herodotus  fays^  that  in  Libya^  about  the 
fprings  of  the  Nile,  the  fwallows  continue  all  the 
7CV.  (L.  2.) 

Quails  (tetrao  coturnix,  Lin.)  are  birds  of 
paiTage  from  the  coafl  of  Barbary  tp  Itfily,  apd 
have  frequently  fettled  in  large  fhoals  on  Ihips  fa- 
tigued with  their  flight.  (Ray,  Wifdom  of  God, 
p.  129.  Derbam  Phyfic.  Theoh  v.  ii.  p.  178.) 
!>.  Rufleljf  in  his  hiftory  of  Aleppo,  obfervcs  that 
the  fw^ows  viiit  that  country  about  tl^e  end  9f 
Februi^y,  and  having  hatched  their  young  dif- 
9 ppear  about  the  end  of  July ;  and  returning 
ligain  about  the  beginning  of  Oftober,  continqe 
fbout  9  fortnight,  and  then  again  difappear* 
(P-70-) 

When  my  late  friend  Dr.  Chambres  of  D^bjr 
was  on  the  ifland  of  Caprea  in  the  bay  of  Naples^ 
he  was  informed  that  great  flights  of  quails  an- 
nually fettle  on  that  ifland  about  the  beginning 
of  M?iy,  in  their  paflage  from  Africa  to  Europe. 
And  that  they  always  come  when  the  fouth-eaft 
wind  blows,  are  fatigued  when  they  reft  on  this 
IjQand,  a^d  ^e  taken  in  fuch  amazing  quantities 
^d  fold  to  the  Continent,  that  the  inharbdtan^ 
pay  the  bifliop  his  flipend  oat  of  the  profite  arif- 
ing  from  the  fale  of  them. 

The  flights  of  thefe  birds  acrofs  the  Mediteiw 
lanean  are  recorded  near  three  thoufand  yeai?8 
Igp.  "  There  went  forth  a  wind  from  the  Lorrf 
and  brought  quails  from  the  fea,  and  let  them 
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£41  upon  the  carop^  a  day's  journey  roun4  about 
it,  an4  they  were  two  cubits  above  the  earth/* 
(Number?^  chap.  ii.  yer.  31.) 

,  In  our  country,  Mr.  Pennant  informs  us,  that 
fpme  quaHs  migrate,  and  others  only  remove 
from  the  internal  parts  pf  the  ifland  to  the  coafts, 
(Zoology,  odavo,  210.)  Some  of  the  ringdove^ 
and  flares  breed  here,  others  migrate,  (ibid.  5 10, 
^11.)  And  the  flender  billed  fmall  birds  do  not 
all  quit  thefe  kingc^oms  in  the  winter,  though 
the  difficulty  of  procuring  the  worms  and  infe^^s^ 
that  they  feed  on,  fupplies  the  fame  reafon  for 
migration  to  them  all,  (ibid.  511.) 

Linnjeus  has  obferved,  that  in  Sweden  the  fe- 
male chaffinches  quit  that  country  in  September, 
migrating  into  Holland,  and  leave  their  mates 
behind  till  their  return  in  fpring.  Hence  he  has 
called  them  Fringilla  caelebs,  (Amaen.  Acad.  ii. 
42.  iv.  595.)  Now  in  our  climate  both  fexes  o( 
them  are  perennial  birds.  And  Mr.  Pennant  ob- 
fenres  that  the  hoopoe,  chatterer,  hawfinch,  and 
crofs-bill,  migrate  into  England  fo  rarely,  and  at 
fuch  uncertain  times,  as  not  to  deferve  to  be  rank- 
ed among  our  birds  of  paflage,  (Zool.  8vo.  511.) 

ThQ  water  fowl,  as  geefe  and  ducks,  are  better 
adapted  for  long  miigrations,  than  the  other 
tribes  of  birds,  as,  'when  the  weather  is  calm^^ 
they  can  not  only  reft  themfelves,  or  ileep  upon 
the  ocean,  but  poffibly  procure  fpme  kind  of  food 
frona  it. 
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-  Hence  in  Siberia,  as  foon  as  the  lakes  are  frozen, 
the  water  fowl,  which  are  very  numerous,  all 
difappear,  and  are  fuppofed  to  fly  to  warmer 
climates,  except  the  rail,  which,  from  its  inabi- 
lity for  long  flights,  probably  fleeps,  like  our 
bat,  in  their  winter.  The  following  .account 
from  the  Journey  of  Profeflbr  Gmelin,  may  en- 
tertain the  reader.  *^  In  the  neighbourhood  of 
Krafnoiark,  amongft  many  other  emigrant  water 
fowls,  we  obferved  a  great  number  of  rails,  which 
when  purfaed  never  took  flight,  but  endeavoured 
to  efcape  by  nmning.  We  inquired  how  thefc 
birds,  that  could  not  fly,  could  retire  into  other 
countries  in  the  winter,  and  were  told,  both  by 
the  Tartars  and  AflTanians,  that  they  well  knew 
thofe  birds  could  not  alone  pafs  into  other  coun- 
tries :  but  when  the  cranes  (Ics  grucs)  retire  in 
autumn,  each  one  takes  a  rail  (un  rale)  upon  hi$ 
back^  and  carries  him  to  a  warmer  climate/* 

Recapitulation. 

1.  All  birds  of  paflage  can  exift  in  the  climates, 
where  they  are  produced. 

a.  They  arc  fubjeft  in  their  migrations  to  tljc 
fame  accidents  and  difficulties,  that  mankind  arc 
fubjedl  to  in  navigation. 

3.  The  fame  fpecies  of  birds  migrate  from  fom? 
countries,  and  are  refident  in  others. 

Frqm  all  thefe  circumftances  it  appears  that 
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tbe  migcatiops  oi birds  are  not  produccdby a  ne- 
ccflary  inftind^  but  are  accidental  improvements^ 
like  the  arts  among  mankind^  taught  by  their 
contemporaries^or  delivered  by  tradition  from  one 
generation  of  them  to  another. 

XIIL  In  that  fcafon  of  the  year  which  fuppliet 
tlic  nourifhcnent  proper  for  the  expelled  brood, 
the  birdfl  enter  into  a  contract  of  marriage^  and 
with  joint  labour  conflruft  a  bed  for  the  reception 
of  their  offspring.  Their  choice  of  the  proper 
feafon,  their  contra6ls  of  marriage,  and  the  re* 
gujarity  with  which  they  conflrudl  their  nefts, 
haye  in  all  ages  excited  the  admiration  of  na- 
turalifts;  and  have  always  been  attributed  to  the 
power  of  inftinA,  which,  like  the  occult  qualities 
of  the  antient  philofophers,  prevented  all  further 
inquiry.     We  fhall  conlider  them  in  their  order. 

Their  Choice  of  the  Seajbn. 

Our  domeftic  birds,  that  are  plentifully  fupplied 
thoughout  the  year  with  their  adapted  food,  and 
are'  covered  with  houfes  from  the  inclemency  of 
the  weatlier,  lay  their  eggs  at  any  feafon :  which 
evinces  that  the  fpring  of  the  year  is  not  pointed 
out  to  them  by  a  neceflary  inftind. 

Whilil  the  wild  tribes  of  birds  choofe  this 
time  of  the  year  from  their  acquired  knowledge, 
that  the  mild  temperature  of  the  air  is  more  con- 
venient 
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trcrii&lt  for  hatchihg  their  eg^,  and  is  {oori  ilktfy 
to  fupply  that  kind  of  nouriflimcnt,  fhatt  is  vfihidi 
R>t  their  ydung. 

If  the  genial  wahntTi  of  the  fpririg  pi6Sxxb&t 
the  paffion  of  love,  as  it  e<t)and^  the  folia(^ti6f 
trees,  all  other  animals  fhould  feel  its  influence 
as  well  as  birds :  but,  the  vivipatous  crcattirtS,  as 
they  fucklc  their  young,  that  is,  as  they  prfetioufly 
fligefl:  the  natural  food,  that  it  may  bttter  foit 
Sic  tender  ftomachs  of  their  offspring,  cxperrenc6 
fhe  influence  of  this  paffioit  at  all  fcafons  of  the 
yfear,  ai  cats  and  bitchfes.  The  graminivorous 
itoimals  indeed  generally  produce  th6ir  young 
about  the  time  when  grafs  is  fuppKed  i^  th6 
greateft  plenty,  but  this  ii  wifliout  any  dfegree  of 
tjxa6lnefs,  as  appears  from  our  cows,  fheep,  aiid 
hares,  and  may  be  a  part  of  the  traditional  know- 
ledge, which  they  leant  from  the  example  of 
their  parents. 

Their  Contrails  of  Marriage. 

Their  mutual  paflion,  arid  the  acquired  know- 
ledge, that  their  joint  labour  is  neceffary  to  pro- 
cure fuftenance  for  their  numerous  family,  induces 
the  wild  birds  to  enter  into  a  contrail  of  marriage?, 
which  does  not  however  take  place  among  the 
ducks,  geefc,  and  fowls,  that  are  provided  with 
their  daily  food  from  pur  barns. 

An  ingenious  philofopher  has  lately  denied, 
6    .  that 
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that  animafe  can  enter  into  contratfts^  and  thirikA 
this  an  effential  difference  between  them  ihd  the 
human  creature :— but  does  not  daily  obfervation 
Convince  us,  that  they  form  contra<5ts  of  frierid- 
ihip  with  each  others  and  with  mankind  ?  When 
puppifes  and  kitten^  play  togettier,  is  ther^  not  i 
tkcit  cdntraft,  that  they  will  not  hiirt  each  other? 
And  dbes  hot  yotit  favourite  dog  expert  you  fhfartild 
givfe  tim  his  daily  food^  fbr  his  fenricfeis  ahd  it- 
tention  to  ^od  ?  And  thiis  biters  his  loxt  fttf 
your  prbtedliott  ?  In  the  fame  manner  that  all 
corittaifts  are  ihade  afaongft  men,  that  do  not 
undeHland  each  others  arbitrary  languagfe. 

The  Conftrueilon  of  their  Nefts.   ^ 

1.  They  feem  to  be  inftrufted  how  to  buiM 
their  nefts  from  their  obfervation  of  that,  in  which 
they  were  educated,  and  froin  their  knowledge 
of  thofe  things,  that  are  moft  agreea(ble  to  thei^ 
touch  in  refpedl  to  warmth,  cleanlinefs,  and  lia- 
bility. They  choofe  their  fituations  from  theit 
ideas  of  fafety  from  their  enemies,  and  of  (helter 
from  the  weather.  Nor  is  the  colour  of  theit 
nefts  a  circumftance  unthought  of;  the  fincheS, 
that  build  in  green  hedges,  cover  their  habitations 
with  green  mofs;  the  fwallow  or  martin,  that 
builds  agaitift  rocks  and  houfes,  covers  hers  with 
clay,  whilft  the  lark  chobfes  vegetable  ftra\V^.nearly 
of  the  colour  of  die  ground  ftie  inhabits :  by  this 
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contrivance,  they  are  all  lefs  liable  tobe-diicovered 
by  theif  adverfaries. 

2.  Nor  are  the  nefts  of  the  fame  fpccies  of  birds 
conftrudled  always  of  the'fame  materials^  nor  in 
the  fame  fomi ;  which  is  another  circumiUncc 
that  afcertains,  that  they  are  led  bjtobferv^tipn. 

In  the  trees  before  Mr.  Levet's  houfe  in  Xiph« 
field,  there  are  annually  nefts  built  by  fparrows, 
a  bird  which  ufually  builds  under  the  tiles  of 
houfes,  or  the  thatch  of  barns.  Not  finding  fuch 
convenient  fituations  for  their  nefts,  they,  build  a 
covered  neft  bigger  than  a  mail's  head,  with  an 
opening  like  a  mouth  ^t  the  fide,  refembltng  that 
of  a  magpie,  except  that  it  is  built  with  ftraw  and 
hay,  and  lined  with  feathers,  and  fo  nicely 
managed  as  to  be  a  defence  againft  both  wind  and 
rain.'   , 

The  following  extra6l  from  a  Letter  of  the 
Rev.,  Mr.  J.  Darwin,  of  Carleton  Scroop  in  Lin- 
colnihire,  authenticates  a  curious  fa6t  of  this 
kind.  "  When  I  mentioned  to  you  the  circum- 
ftancc  of  crows  or  rooks  building  in  the  fpire  of 
Welbourn  church,  you  expreflcd  a  deiire  of 
being  well  informed  of  the  certainty  of  the  fadl. 
Welbourn  is  (ituated  in  the  road  from  Grantham 
to  Lincoln  on  the  Clift^  row ;  I  yefterday  took  a 
ride  thither,  and  inquired  of  the  redlor,  Mr. 
Ridgehill,  whether  the  report  was  true,  that  rooks 
built  in  the  fpire  of  his  church.  He  gflurcd  .me 
it  was  true,  and  that  they  had  done  fo  time  im- 
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memorial,  as  his  parifhioners  affirmed.  There 
was  a  common  tradition,  he  faid,  that  formerly 
a  rookery  in  fome  high  trees  adjoined  the 
church  yard,  which  being  cut  down  (probably  in' 
the  fpring,  the  building  feafon),  the  rooks  re- 
moved to  the  church,  and  biiilt  their  nefls  on 
the  outfide  of  the  fpire  on  the  tops  of  windows, 
which  by  their  projedion  a  little  from  the  fpire 
made  them  convenient  room,  but  that  they,  built 
alfo  on  the  infide.  I  faw  two  nefts  made  with 
fticks  on  the  outfide,  and  in  the  fpires,  and 
Mr.  Ridgehill  faid  there  were  always  a  great 
many. 

*^  I  fpent  the  day  with  Mr.  Wright,  a  clergy- 
man, at  Fulbeck,  near  Welbourn,  and  in  the 
afternoon  Dr.  Ellis  of  Leadenham,  about  two 
miles  from  Welbourn,  drank  tea  at  Mr.  Wright's, 
who  faid  he  remembered,  when  Mr.  Welby 
lived  at  Welbourn,  that  he  received  a  letter  from 
an  acquaintance  in  the  weft  of  England,  deliring 
an  anfwer,  whether  the  report  of  rooks  building 
in  Welbourn  church  was  true,  as  a  wager  was 
depending  on  that  fubjedl ;  to  which  he  returned 
an  anfwer  afcertaining  the  fadt,  and  decided  the 
wager."  Aug.  30,  1794. 

So  the  jackdaw  (corvus  raonedula)  generally 
builds  in  church  fteeples,  or  under  the  roofs  of  high 
houfes;  but  at  Selbourn,  in.  Southamptonfhire, 
where  towers  and  fleeples  are  not  fufficiently 
numerous,   thefe  birds  build  in  forfuken  rabbit 
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burrows.  See  a  curious  account  of  thefe  fubter- 
ranean  nell&  iii^  White's  Hiftory  of  Selbourii^ 
p.  59.  Can  tlie  Ikilful  change  of  ar-chite<ShiFe  in- 
thcfe  birds  and  the  fpar rows  above  mentioned 
be  governed  by  inftin<Sl:  ?  Then  they  miiit  have 
two  inftiniSts,  one  for  comman,  and  the  other 
for  extraordinary  oecafions. 

I  have  feen  green  worfled  in  a  ncft^  which  no 
where  exifts  in  nature  :  and  the  down  of  thiftles* 
in  thofe  nefts,  that  were  by  fome  accicient  con- 
flruiSled  later  in  the  fummer,  which  material 
could  not  be  procured  for  the  earlier  nefts :  ia 
many  different  climates  they  cannot  procure  th^ 
fame  materials-,  that  they  ufe  in  our».  And  it  i^ 
well  known,  that  the  canary  bifds,  that  are  pro- 
pagated in  this  country,  and  the  finches,  tl^at  are 
kept  teme,  will  build  their  nefts  af  any  flexile 
materials,  that  are  given  them.  Plutarch,  in  hir 
Book  on  Rivers,  fpeaking  of  the  N3e,  feys^ 
"  that  the  fwalk>ws'Colle€t  a  materi^il,  when  the 
waters  recede,  with  which  they  form  nefts,  thaf 
are  impervious  to  water."^  And  in  India  theie  i» 
a  fwallow  that  eolle<fts  a  glutinous  fubftance  for 
this  pufpofe,  whofe  neft  is  efcuier^t,  and-eftcemed* 
a  principal  rarity  amongft-  epicures,  (Lin.  Syft. 
Nat.)  Eoth  thefe  muft  be  conftrudled  of  very^ 
different  materials  from  thofe  ufed  by  the  fwallews- 
of  our  country. 

In  India  the  birds  exert  more  artifice  in  build- 
ing their  nefle  on  account  of  the  monkeys  and 
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fnakes:  fome  form  their  penfile  nefts  in  the 
Ihape  of  a  purfc,  deep  and  open  at  top  ;  others 
with  a  hole  in  the:  fide ;  and  others,  ftill  more 
cautious,  with  an  entrance  at  the  very  bottom, 
forming  their  lodge  near  the  fummit.  But  the 
taylor-bird  will  not  even  tnift  its  neft  to  the  ex- 
tremity of  a  tender  twig,  but  makes  one  more 
advance  to  fafcty  by  fixing  it  to  the  leaf  itfelf. 
It  picks  up  a  dead  leaf,  and  fews  it  to  the  fide  of 
a  living  one,  its  flendcr  bill  beipg  its  needle,  and 
its  thread  fome  fine  fibres ;  the  lining  confifts  of 
feathers,  goffamer,  and  down ;  its  eggs  are  white, 
the  colour  of  the  bird  light  yellow,  its  length 
three  inches,  its  weight  three  fixteenths  of  an 
ounce ;  fo  that  the  materials  of  the  ncfi:,  and  the 
weight  of  the  bird,  are  not  likely  to  draw  down 
an  habitation  fo  flightly  fufpended.  A  neft  of 
this  bird  is  preferved  in  the  Britifti  Mufeum, 
(Pennant's  Indian  Zoology).  This  calls  to  one's 
mind  the  Mofaic  account  of  the  origin  of  man- 
kind, the  firft  dawning  of  art  there  afcribed  to 
them,  is  that  of  fewing  leaves  together.  For 
many  other  curious  kinds  of  nefts  fee  Natural 
Hifiory  for  Children,  by  Mr.  Gait  on.  Johnfon. 
JLondon.     Part  I.  p.  47.     Gen.  Oriolus. 

3.  Thofe  birds  that  are  brought  up  by  our 
care,  and  have  had  little  commimication  with 
others  of  their  own  fpecies,  are  very  defe6live  in 
this  acquired  knowledge;  they  are  not  only  very 
awkward  in  the  conftru6^ion  of  their  nefts,  but 
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generally  fcatter  their  eggs  in  various  parts  of  the 
room  or  cage,  where  they  are  confined,  and  fel* 
dom  produce  young  ones,  till,  by  failing  in  their 
firfl  attempt,  they  have  learnt  fomething  from 
their  own  obfervation. 

4.  During  the  time  of  incubation  birds  are 
faid  in  general  to  turn  their  eggs  every  day; 
fome  cover  them,  when  they  leave  the  neft,  as 
ducks  and  geefe;  in  fome  the  male  is  faid  to 
bring  food  to  the  female,  that  Ihe  may  have  lefs 
occafion  of  abfence,  in  others  he  is  faid  to  take 
her  place,  when  flie  goes  in  quell  of  food  ;  and 
all  of  them  are  faid  to  leave  their  eggs  a  fliorter 
time  in  cold  weather  than  in  warm.  In  Senegal 
the  oftrich  fits  on  her  eggs  only  during  the  night, 
leaving  them  m  the  day  to  the  heat  of  the  fun  ; 
but  at  the  Cape  of  Good  Hope,  where  the  heat  is 
lefs,  flic  fits  on  them  day  and  night. 

If  it  fhould  be  aiked,  what  induces  a  bird  to 
fit  weeks  on  its  fii^l  eggs  unconfcious  that  a  brood 
of  young  ones  will  be  the  produ6l  ?  The  anfwcr 
mufi:  be,  that  it  is  the  fame  paflSon  that  induces 
the  human  mother  to  hold  her  offspring  whole 
nights  and  days  in  her  fond  arms,  and  prefs  it  to 
her  bofom,  unconfcious  of  its  future  growth  to 
fenfe  and  manhood,  till  obfervation  or  tradition 
have  informed  her. 

5.  And  as  many  ladies  are  too  refined  to  nurfe 
their  own  children,  and  deliver  them  to  the  care 
and  provifion  of  others ;  fo  is  there  one  inftancc 
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of  this  vice  in  the  feathered  world.  The  cuckoo 
in  fome  parts  of  England,  as  I  am  well  informed 
by  a  very  diflindl  and  ingenious  gentleman, 
hatches  and  edi.icates  her  young ;  whilft  in  other 
parts  flie  builds  no  neft,  but  ufes  that  of  fome 
Icffer  bird,  generally  either  of  the  wagtail,  or 
hedge  fparrow,  and  depofiting  one  egg  in  it,  takes 
no  further  care  of  her  progeny. 

M.  Heriflant  thought,  that  he  had  difcovered 
the  reafon,  why  cuckoos  do  not  incubate  their 
own  eggs,  by  having  obferved  that  the  crop  or* 
ftomach  of  the  cuckoo  was  placed  behind  the 
ftemum,  or  breaft-bone,  and  he  thence  fancied, 
that  this  would  render  incubation  difagreeable 
or  impra^licable.  Hift.  de  T  Acad.  Royal.  1752. 
But  Mr.  White,  in  his  Natural  Hiftory  of  Sel- 
bourn  aflerts,  that  on  difle<fting  a  fern-owl  he 
found  the  lituation  of  the  crop  or  ftomach  of  that 
bird  to  be  behind  the  ftemum,  like  th^t  of  the 
cuckoo,  and  fuppofes  that  many  other  birds  may 
be  organized  in  the  fame  manner.  And,  as  the 
fern  ovyl  incubates  and  hatches  her  own  eggs,  he 
rationally  concludes,  that  this  ftru6lure  of  the 
bird  cannot  be  the  caufe  of  her  want  of  maternal 
ftorge.     Hift.  of  Selbourn,  p.  208. 

As  the  Rev.  Mr>  Stafford  was  walking  in 
Glofop  Dale,  in  the  Pfeak  of  Derbyftiire,  he  faw 
a  cuckoo  rife  from  its  neft.  The  neft  was  on 
the  ftump  of  a  tree,  that  had  been  fome  time 
fcUed^  among  fome  chips  that  were  in  part  tnrjied 
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grey,  fo  as  much  to  refemble  the  colour  of  the 
bird ;  -in  this  neft  were  two  young  cuckoos :  tying 
a  firing  about  the  kg  of  one  of  them,  he  pegged 
the  other  end  of  it  to  the  ground,  and  very  fre- 
quently for  many  days  beheld  the  old  cuckoo 
feed  thefe  young,  as  he  ftood  very  near  them. 

The  following  extraft  of  a  Letter  from  the  Rev, 
Mr.  VVilmot,  of  Morley,  near  Derby,  ftrengthcM 
the  truth  of  the  fad  above  mentioned,  of  the 
cuckoo  fpmetimcs  making  a  neft,  and  hatching 
her  own  young. 

*^  In  the  beginning  of  July  179^,  I  was  attend- 
ing fome  labourers  on  luy  fanu,  when  one  of 
them  faid  to  me^  "  There  is  a  bird's  neft  upon 
one  of  the  Coal-flack  Hills ;  the  bird  is  now  fit- 
ting, and  is  cxaftly  like  a  cuckoo.  They  fay  that 
cackoos  never  l^atch  their  own  eggSj  otherwife  I 
Ihould  have  fwom  it  was  one,"  He  took  me  tQ 
the  fpot,  it  was  in  an  open  fallow  ground ;  the 
bird  was  upon  the  neft,  1  ftood  and  obferved  her 
fome  time,  and  was  perfc6lly  fatisfied  it  was  a 
cuckoo ;  I  then  put  my  hand  towards  her,  and 
Ihe  almoft  let  me  touch  her  before  flie  rofe  from 
the  neft,  which  ftie  appeared  to  quit  with  great 
imeafincfs,  flcimming  over  the  ground  in  the 
manner  that  a  hen  partridge  does  \vhcn  difturbed 
from  a  new  hatched  brood,  and  went  only  to  ^, 
thicket  about  forty  or  fifty  yards  from  the  neft ; 
and  continued  there  as  long  as  I  ftaid  to  oWerve 
her,  which  was  not  many  minutes.    In  the  neft^ 

which 


Digitized  by 


Google 


^cT.  XVI.  13. 5.       OF  INSTINCT.  24? 

-which  was  barely  a  hdie  fcratched  out  of  the 
-coal  flack  in  the  manner  of  a  plover's  neft,  I  ob*- 
Served  three  eggs,  but  did  not  touch  them.  As 
I  had  labourers  conftantly  at  work  in  that  field,  I 
went  tfaither  every  day,  and  always  looked  to  fee 
if  the  bird  was  there,  but  did  not  difturb  her  for 
^even  or  eight  days,  when  I  was  templed  tto  drive 
her  from  the  ncft,  and  found  two  young  ones, 
that  appeared  to  have  been  hatched  fomc  days, 
but  there  was  no  appearance  of -the  third  egg.  I 
then  mentioned  iihis  extraordinary  circurallance 
(for  fuch  I  thought  it)  to  Mr.  and  Mrs.  Holyoak 
pf  Bidford  Orange,  WanyickfKire,  and  to  Mifs 
M.  Willes,  who  were  on  a  vifit  at  my  houfe,  and 
who  all  went  to  fee  it.  Very  lately  I  reminded 
Mr.  Holyoak  of  it,  who  told  me  he  had  a  pcrfeft 
recolledlion  of  the  whole,  and  that,  cohlidering 
it  a  curioiky,  he  walked  to  look  at  it  feveral 
times,  was  perfedtly  latisfied  as  to  its  being  a 
cuckoo,  and  thought  hpr  more  atteotive  to  her 
young,  than  any  other  bird  he  ever  obferved, 
having  always  found  her  brooding  her  young* 
In  about  a  week  after  I  $rft  faw  the  young  ones, 
^ne  of  them  was  miffing,  and  I  rather  fufpe6ted 
my  plough-boys  haying  taken  it;  though  it 
might  poffibly  have  been  taken  by  a  hawk,  Ibme- 
time  when  the  old  one  was  feeking  food.  I  never 
found  her  off  her  neft  but  once,  and  that  was 
the  laft  time  I  faw  the  remaining  young  one,  when 
^t  was  almoft  full  featliered.     I  then  went  from 
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home  for  two  or  three  days,  and,  when  I  returned, 
the  young  one  was  gone,  which  I  take  for  grant- 
ed had  flown.  Though  during  this  time  I  fre- 
quently faw  cuckoos  in  the  thicket  I  mention,  I 
never  obferved  any  one,  that  I  fuppofed  to  be 
the  cock-bird,  paired  with  this  hen." 

Nor  is  this  a  new  obfcrvation,  though  it  is 
entirely  overlooked  by  the  modern  naturalifts,  for 
Ariftotle  fpeaking  of  the  cuckoo,  aflferts  that  Ihe 
fometimes  builds  her  nefl  among  broken  rocks, 
and  on  high  mountains,  (L.  6.  H.  c.  !•)  but  adds 
in  another  place  that  Ihe  generally  poflcfles  the 
neft  of  another  bird,  (L.  6.  H.  c.  7.)  And  Ni- 
phus  fay§  that  cuckoos  rarely  build  for  themfelves, 
mofl:  frequently  laying  their  eggs  in  the  nefls  of 
other  birds,  (Gefner,  L.  3.  de  Cuculo.) 

The  Philofopher  who  is  acquainted  with  thefc 
fails  concerning  the  cuckoo,  would  fcem  to  have 
very  little  rea/on  himfelf,  if  he  could  imagine  this 
'negle6l  of  her  young  to  be  a  neccflTary  inftinil! 

XIV.  The  deep  recefles  of  the  ocean  are  inac- 
ceflible  to  mankind,  which  prevents  us  from 
having  much  knowledge  of  the  arts  and  govern- 
ment of  its  inhabitants. 

] .  One  of  the  baits  ufed  by  the  fifherman  is 
an  animal  called  an  Old  Soldier;  his  lize  and 
form  are  fomewhat  like  the  craw-fifh,  with  this 
diflference,  that  his  tail  is  covered  with  a  tough 
membrane  inftead  of  a  fhell ;  and  to  obviate  this 
dtk&i  he  feeks  out  the  uninhabited  Ihell  of  fome 
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dead  fiih,  that  is  large  enough  to  receive  his  tail,- 
and  carries  it  about  with  him  as  part  of  his  cloth- 
ing or  armour. 

2.  On  the  coafts  about  Scarborough,  where  the 
haddocks,  cods,  and  dog-filh,  are  in  great  abun- 
dance, the  fifliermen  univerfally  believe  that  the 
dog-fifh  make  a  line,  or  femicircle,  to  encompafs 
a  fhoal  of  haddocks  and  cod,  confining  them 
within  certain  limits  near  the  Ihore,  and  eating 
them  as  occafion  requires.  For  the  haddocks  and 
cod  are  always  found  near  the  Ihorc  without  any 
dog-fifli  among  them,  and  the  dog-filh  further 
off  without  any  haddocks  or  cod;  and  yet  the 
former  are  known  to  prey  upon  the  latter,  and  in 
fome  years  devour  fuch  immenfe  quantities  as  to 
render  this  fifliery  more  expenfive  than  profitable. 

3.  The  remora,  when  he  wilhes  to  remove  his 
fituation,  as  be  is  a  very  flow  fwimmer,  is  content 
to  take  an  outfide  place  on  whatever  conveyance 
is  going  his  way ;  nor  can  the  cunning  animal  be 
tempted  to  quit  his  hold  of  a  fhip  when  fhe  is 
failing,  not  even  for  the  lucre  of  a  piece  of  pork, 
left  it  fliould  endanger  the  lofs  of  his  paffage:  at 
other  times  he  is  eafily  caught  with  the  hook. 

4.  The  crab-filTi,  like  many  other  teftaceous 
animals,  annually  changes  its  Ihell ;  it  is  then  in 
a  foft  ftate,  covered  only  with  a  mucous  mem- 
brane, and*conceals  ilfelf  in  holes  in  the  fand  or 
under  weeds ;  at  this  place  a  hard  fhelled  crab 
always  ftands  cQntinel;,  to  prevent  the  fea  infeds 
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iirom  injuring  the  other  in  its  defencelefs  fl-atc ; 
and  the  fiflieniien  from  his  appearance  know 
where  to  find  tlie  foft  ones,  which  they  ufe  for 
baits  in  catching  other  filh. 

And  though  the  hard  fhelled  crab,  when  he  is 
on  this  duty,  advances  boldly  to  meet  the  foe, 
and  will  with  difficulty  quit  the  field;  yet  at  other 
times  he  Ihews  great  timidity,  and  has  a  wonder- 
ful fpeed  in  attempting  his  efcape;  and,  if  often 
interrupted,  will  pretend  death  like  tlie  fpider, 
and  watch  an  opportunity  to  fink  himfelf  into 
the  fand,  keeping  only  his  eyes  above.  My  in- 
genious friend  Mr.  Burdett,  who  favoured  me 
with  thefe  accounts  at  the  time  he  was  furveying 
the  coafts,  thinks  the  commerce  betvyeen  the 
fexes  takes  place  at  this  time,  and  infpires  the 
courj^ge  of  the  creature. 

5.  The  fhoals  of  herrings,  cods,  haddocks,  and 
pther  fifl),  which  approach  our  Ihores  at  certain 
feafons,  and  quit  them  at  other  fcafons  without 
leaving  one  behind ;  and  the  Cilmon,  that  periodi- 
pally  frequent  our  rivers,  evince,  that  there  are 
vagrant  tribes  of  fiih,  that  perform  as  regular 
migrations  as  the  birds  of  pafl'age  already  mei)- 
tioned^ 

6.  There  is  a  cataraift  on  the  river  LifFey  in 
Ireland  about  nineteen  feet  high:  herd  in  the 
falmon  feafon  many  of  the  inhabitants  amufe 
themfclves  in  obferving  thcfe  fifli  leap  up  the 
torrent.    They  dart  thcmfelves  quite  put  of  the 
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water  as  they  afcend,  and  fi^quently  fall  back 
many  times  before  they  furmoiint  it,  and  bafkets 
made  of  twigs  are  placed  near  tl>e  edge  of  the 
ftrcsam  to  catch  them  in  their  fall. 

I  have  obferved,  as  1  have  fat  by  a  fpout  of 
water,  whi<?h  defcends  from  a  ftone  trough  about 
two  feet  into  a  ftream  below^  at  particular  feafons 
pf  the  year,  a  great  number  of  little  filh  called 
minums,  or  pinks,  throw  themfelves  about  twenty 
times  their  own  length  out  of  the  water,  expe<Sl- 
ing  to  get  into  the  trough  above. 

This  evinces  that  the  llorge,  or  attention  of 
tlie  dam  to  provide  for  the  offspring,  is  ilrongly 
exerted  amongft  the  nations  of  filh,  where  it 
would  feem  to  be  the  moft  negle<5led;  as  thefe 
lalmon  cannot  be  fuppofed  to  attempt  fo  difficult 
and  dangerous  a  talk  without  being  confcious  of 
the  ptirpofe  or  end  of  their  ei^deavours. 

It  is  further  remarkable,  that  raoft  of  the  old 
falmon^return  to  the  fea  before  it  is  proper  for  the 
young  Ihoals  to  attend  them,  yet  that  a  few  old 
ones  continue  in  the  rivers  fo  late,  that  they  become 
perfectly  emaciated  by  the  inconvenience  of  their 
fituation,  and  this  apparently  to  guide  or  to  pro- 
te<9:  the  unexperienced  brood. 

Of  the  fmaller  water  animals  we  h^ve  full  lefs 
knowledge,  who  neverthclefs  probably  poflcfs 
many  fupeiior  arts ;  fome  of  thefe  are  mentioned 
in  Botanic  Garden,  P.  L  Add.  Note  XXVII.  and 
XXVIIL     The  nymphae  of  the  water-moths  of 
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our  Hvers,  which  cover  thcmfelvcs  with  cafes  of 
ftraw,  gravel,  and  fhell,  contrive  to  make  their 
habitations  nearly  in  equilibrium  with  the  water; 
when  too  heavy,  they  add  a  bit  of  wood  or  ftraw; 
when  too  light,  a  bit  of  gravel.     Edinb.  Tranf. 

All  thefe  circumftances  bear  a  near  refemblance 
to  the  deliberate  aftions  of  human  reafon. 

XV.  We  have  a  very  imperfe6l'  acquaintance 
with  the  various  tribes  of  infe6ls  :  their  occupa- 
tions, manner  of  life,  and  even  the  num*ber  of 
their  fenfes,  differ  from  our  own,  and  from  each 
other ;  but  there  is  reafon  to  imagine,  that  thofe 
which  poflefs  the  fenfe  of  touch  in  the  moft  ex- 
quifite  degree,  and  whofe  occupations  require  the 
moft  con  ft  ant  exertion  of  their  powers,  are  in- 
duced with  a  greater  proportion  or  knowledge 
and  ingeAuity. 

The  fpiders  of  this  country  manufacture  nefts 
of  various  forms,  adapted  to  various  fituations,  to 
arrcft  the  flics  that  are  their  food ;  and  fome  of 
them  have  a  houfe  or  lodging-place  in  the  middle 
of  the  net,  well  contrived  for  warmth,  fecurity, 
or  concealment.  There  is  a  large  fpidcr  in  South 
America,  who  conftrudls  nets  of  fo  flrong  a  tex- 
ture as  to  entangle  fmall  birds,  particularly  the 
humming  bird.  And  in  Jamaica  there  is  another 
fpidcr,  who  digs  a  hole  in  the  earth  obliquely 
downwards,  about  three  inches  in  length,  and 
one  inch  in  diameter;  this  cavity  fhe  lines  with  a 
tough  thick  web,  which  when  taken  out  refem- 
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bles  a  leathern  purfe :  but  what  is  moft  cUrious> 
this  houfe  has  a  door  with  hinges,  Uke  the  oper- 
culum of  fome  fea  (hells;  and  herfelf  and  family, 
who  tenant  this  neft,  open  and  ihut  the  door; 
whenever  they  pafs  or  repafs.  This  hiftory  wai 
told  me,  and  the  neft  with  its  operculum  Ihewn 
me  by  the  late  Dr.  Butt  of  Bath,  who  was  fome 
years  phyfician  in  Jamaica. 

The  pFodu6lion  of  thefe  nets  is  indeed  a  part 
of  the  nature  or  conformation  of  the  animal,  and 
their  natural  ufe  is  to  fupply  the  place  of  wings, 
when  ftic  wifhes  to  remove  to  another  fituation. 
But  when  ihe  employs  them  to  entangle  her  prey, 
there  are  marks  ,of  evident  defign,  for  fhe  adapts* 
the  form  of  each  net  to  its  fituation,  and 
ftrengthens  thofe  lines,  that  require  it,  by  join- 
ing others  to  the  middle  of  them,  and  attaching 
thofc  others  to  difiant  objects,  with  the  fame 
individual  art,  that  is  ufed  by  mankind  in  fup- 
porting  the  mails  and  extending  the  fails  of  fhips. 
This  work  is  executed  with  more  mathematical 
«xa6lncfs  and  ingenuity  by  the  field  fpiders,  than 
by  thofe  in  our  houfes,  as  their  conftru6lions  are 
more  fubjedled  to  the  injuries  of  dews  and  tcm- 
pefls. 

Befides  the  ingenuity  Ihewn  by  thefe  little 
creatures  in  taking  their  prey,  the  circumftance 
of  their  counterfeiting  death,  when  they  are  put 
into  terror,  is  truly  wonderful ;  and  as  foon  as 
the  QhjtS:  of  terror  is  removed,  they  recover  and 
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run  away.  Some  beetles  are  alfo  faid  to  pofiefs 
this  piece  of  hypocrify. 

The  curious  webs,  qf  cord^,  conili\iftcd  by 
Ibme  young  caterpillars  to  defend  themfelves  frora 
cold,  or  from  infeds  of  prey;  and  by  fiji- worms 
and  fome  other  caterpillars,  when  they  tranfmi- 
grate  into  aurcliae  ofr  larvae,  have  defervedly  ex- 
cited the  admiration  of  the  inquiiiti\e.  But  our 
ignorance  of  their  manner  of  life,  and  even  of 
the  number  of  their  fcnl'es,  totally  precludes  us 
from  underfianding  tlie  means  by  which  they 
acquire  this  knowledge. 

The  cai'e  of  the  falnion  in  chooiiftg  a  proper 
lituation  for  her  fpawn,  the  flruilure  of  the  nefts 
of  birds,  their  patient  incubation,  and  the  art  of 
the  cuckoo  in  depofiting  her  egg  in  her  neigh- 
bour's nurfery,  are  inftanccs  of  great  fagacity  in 
thofe  creatures :  and  yet  they  are  •  nmch  inferior 
to  the  arts  exerted  by  many  of  the  infeA  tribes 
on  fimilar  occafions.  The  hairy  excrefcences  on 
briai-s,  the  oak  apples,  the  blarted  leaves  of  tr?cs^ 
and  tlie  lumps  on  the  backs  of  cows,  arc  fituations 
that  are  rather  produced  than  chofen  by  the  mo- 
ther infedt  for  the  convenience  of  her  offspring* 
The  cells  of  bees,  wafps,  fpiders^  and  of  the  vari- 
ous coralline  infers,  equally  afionifh  us,  whether 
we  attend  to  the  materials  or  to  the  architeiSlurje. 

But  the  condudl  of  the  ant,  and  of  fome  fpecies 
of  the  ichneumon  fly  in  the  inc^bation  of  their 
^ggs>  is  equal  to  any  exertion  of  human  fcience. 
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The  ants  many  times  in  a  day,  move  their  egg& 
tiearer  the  furface  of  therr  habitation,  or  deeper 
helovr  it,  as  the  beat  of  the  weather  varies ;  and 
in  colder  days  lie  upon  them  in  heaps  for  the 
purpofe  of  incubation :  if  their  monfion  is  toof 
dry,  they  carry  them  to  places  where  there  is 
moifturcy  and  you  may  drftinAly  fee  the  httl^ 
wormd  move  and  fuck  up  the  water^  When  toa 
much  moifture  approaches  their  neft,  they  con- 
vey their  eggs  deeper  in  the  earthy  or  to  forae" 
<)ther  place  of  fafety^  (Swammerd.  EpiL  ad  Hift. 
Infea.  p;  153.  Phil.  Tranf.  No.  23-;  Low- 
thorp.  V.  2.  p.  7.) 

There  is-  one  fpecies  of  ichneumon-fly,  tha^ 
dijgs  a  hole  in  the  earth,  and  canying  into  it  twa 
or  three  Uving  caterpillars,  depofils  her  eggs,, 
and  nicely  clofing  up  the  neft  leaver  them  there ; 
partly  dottbtlels  to  affift  the  incubation,  and 
partly  to  fapply  food  to  her  future  young,  (Der- 
ham.  B.  4t«  e.  13-.  Ariibotle  Hift.  AnimaL  L.  ^. 
c.  20.) 

A  friend  o(  noine  put  about  fifty  large  cater- 
pillars coUc6ted  from  cabbages  on  fome  bran  and 
a  few  leaves  inta  a  box,  and  covered  it  with 
gauze  to  prevent  their  efcape.  After  a  few  days 
we  law,  from  more  than  three  ft)urth3  of  them, 
about  ei^t  or  ten  litde  caterpillars  of  the  ichneu- 
mon-fly come  out  of  their  baets,  and  fpin  each 
a  fmall  cocoon  of  f%lk,  and  in  a  few  days  the 
lar^e  caterpilkrs  died.    This  fmall  fly  it  feems 
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lays  its  egg  in  the  back  of  the  cabbage  caterpillar, 
which  when  hatched  preys  upon  the  materia], 
which  is  produced  there  for  the  purpofe  of  mak- 
ing filk  for  the  future  neft  of  the  cabbage  cater- 
pillar; of  which  being  deprived,  the  creature 
wanders  about  till  it  dies,  and  thus  our  gardens 
are  preferved  by  the  ingenuity  of  this  cruel  fly. 

This  curious  property  of  producing  a  (ilk  thread, 
which  is  common  to  fome  fea  animals,  fee  Botajiio 
Garden,  Part  I.  Note  XXVIL  and  is  deligned  for 
the  purpofe  of  their  transformation  as  in  the  filk- 
worm,  is  ufed  for  conveying  themfelves  front 
higher  branches  to  lower  ones  of  trees  by  fome 
caterpillars,  and  to  make  themfelves  temporary 
nefts  or  tents,  and  by  the  fpider  for  entangling 
his  prey.  Nor  is  it  frrange  that  fo  much  know- 
ledge fhould  be  acquired  by  inch  fmall  animals ; 
lince  there  is  reafon  to  imagine,  that  tliefe  infedls 
have  the  fenfe  of  touch,  either  in  their  probofcis, 
or  their  antennae,  to  a  gi'eat  degree  of  perfedlion ; 
and  thence  may  pofTefs,  as  far  as  their  fphcrc 
extends,  as  accurate  knowledge,  and  as  fubtlc 
invention,  as  the  difcoverers  of  human  arts. 

XVI.  1.  If  we  were  better  acquainted  with 
the  hiftories  of  thofc  infc6ls  that  are.  formed  into 
foctetics,  as  the  bees,  wafps,  and  ants,  I  make  no 
doubt  but  we  Ihould  find,  that  their  arts  and  im- 
provements are  not  fo  limilar  and  uniform  as  they 
now  appeal'  to  us,  but  that  they  arofe  in  the  fame 
manner  from  experience  and  tradition,  as  the  arts 
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b(  diir  bwn  fpccics;  though  their  rcaibning  is 
from  fewer  ideas,  is  bufied  about  fewer  0bje6lS, 
and  is  exerted  with  lefs  energy. 

There  are  fome  kinds  of  infe6ls  that  migrate 
like  the  birds  befdird  mentioned.  l*he  Idcuft  of 
Warmei:  climates  ha§  fohietimes  corfle  o^tt  to 
England  J  it  is  fhaped  like  a  gtafshopper,  with 
very  large  v^ings,  and  a  body  above  aii  in^h  iti 
length.  It  is  iticntioiled  is  fconiing  into  Egjrpt 
with  art  eaft  wiiid,  ^  THci  Ldrd  bfougKt  an  eaft 
wirrd  upbn  the  land  all  thdt  day  drid  night,  aiid 
in  the  iiiorhing  thfe  earf  wind  brought  the  locufts, 
and  covered  the  face  of  the  earth,  fd  that  th^ 
\land  was  dark,"  Exod.  x.  13.  The  riiigrations 
bf  thcfe  infe<5ts  are  mentioned  in  another  part  of 
the  fGrlpluife,  **  The  locufls  have  no  king,  yet  go 
they  foith  all  of* them  in  baiids/^  Prov.  kxi;  27. 

The  accurate  Mr.  Ad  anion,  heir  the  riVei* 
Gambia  in  Africa,  was  witneifs  to  the  migration 
of  thefc  infedls.  *^  About  dght  in  the  morning, 
in  the  month  of  February,  there  fudderily  arofe 
bvcr  otir  heads  a  thick  cloud,  vvhicn  darkened  tlie 
air,  and  deprived  us  of  the  rays  of  the  i\im  Wc 
found  it  Was  a  clouci  of  locults  raifed  aboilt  twenty 
or  thirty  faihonis  from  the  ground,  and  covering 
an  extent  of  levcral  leagues ;  at  Icilgth  a  (hovVef 
of  thefe  in{e<5ls  defcended,  and  after  diivouring 
fevery  green  herb,  while  they  refted,  again  re- 
iumed  their  flight.  This  cloud  was  brought  by 
a  ftrong  tifk-^indp  and  wjts  all  the  liiotnihg  m 
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paffing  ova:  the  adjacent  countiy/'  (Voyage  to 
Senegal,  158.) 

In  this  country  the  gnats  are  fometimcs  feen  tc^ 
piigrate  in  clouds,  like  the  mufketoes  of  warmer 
climates,  and  our  fwarms  of  bees  frequently  tra- 
Tcl  many  miles,  and  are  faid  in  North  America 
always  to  fly  toward  tlie  fouth.  The  prophet 
Ifaiah  has  a  beautiful  allufion  to  thefe  migrations, 
*^  The  Lord  Ihall  call  the  fly  from  the  rivers  of 
Egypt,  and  Ihall  hifs  for  tlic  bee  that  is  in  the 
'  land  of  Aff}'ria,'*  Ifa.  vii.  18.  which  has  beea 
lately  explained  by  Mr.  Brace,  in  his  Travels  to 
iiifcover  the  Source  of  the  Nile. 

2.  I  am  well  infonned  that  the  bees  that  were 
carried  into  Barb^does,  and  other  wefliem  iflands, 
ceafed  to  lay  up  any  honey  after  the  firfl:  year, 
as  they  found  it  not  ufcful  to  them :  and  are  now 
become  very  troublefome  to  the  inliabitants  of 
thofe  iflands  by  infefting  their  fugar-houfes ;  but 
thofe  in  Jamaica  continue  to  make  honey,  as  the 
bold  north  winds,  or  rainy  feafons  of  that  ifland, 
confine  them  at  home  for  feveral  weeks  together. 
An4  the  bees  of  Senegal,  which  diflfer  from  thofe 
of  Europe  only  ih  fize,  make  their  honey  not  only 
fuperior  to  ours  in  delicacy  of  flavour,  but  it  has 
this  fingularity,  that  it  never  concretes,  but  rc- 
nlains  liquid  as  fyrup,  (Adanfon),  From  fome 
obfer\Mtions  of  Mr.  Wildman,  and  of  other  people 
of  veracity,  it  appears,  that  during  the  fevere  part 
of  the  winter  fcalbn  for  weeks  together  the  bees 
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are  quite  benumbed  and  torpid  from  tlie  cold, 
and  do  not  confurae  any  of  their  provifion.  This 
(late  of  fleep,  like  that  of  fwallows  and  bats, 
feems  to  be  the  natural  refource  of  thofe  creatures 
in  cold  climates,  and  the  making  of  honey  to  be 
an  artificial  improvement. 

As  the  death  of  our  hives  of  bees  appears  to  be 
owing  to  their  being  kept  fo  warm,  as  to  require 
food  when  their  flock  is  exhaufled ;  a  very  ob- 
ferving  gentieman  at  my  requeft  put  two  hives  for 
many  weeks  into  a  dry  cellar,  and  obferved,  dur- 
ing all  that  time,  they  did  nofconfume  any  of 
their  provifion,  for  their  weight  did  not  decreafe^ 
as  it  had  done  when  they  were  kept  in  the  open 
air.  The  fame  obfervation  is  made  in  the  Annual 
Regifl:er  for  1768,  p.  113.  And  the  Rev.  Mr. 
White,  in  his  Method  of  preferving  Bees,  adds, 
that  thofe  on  the  north  fide  of  his  houfe  confum- 
ed  lefs  honey  in  the  winter  than  thofe  on  the 
fouth  fide. 

There  is  another  obfervation  on  bee^  well  af- 
certained,  Jthat  they  at  various  times,  when  the 
feafon  begins  to  be  cold,  by  a  general  motion  of 
their  legs  as  they  hang  in  clufters  produce  a  de- 
gree of  warmth,  which  is  eafily  perceptible  by 
the  hand.  Hence  by  this  ingenious  exertion, 
they  for  a  long  time  prevent  the  torpid  fliate  they 
yvould  naturally  fall  into. 

According  to  the  late  obfervations  of  Mr.  Hun- 
ter, it  appears  that  the  bee's-wax  is  not  made 
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from  the  (fuft  of  the  arrfhers  of  flowers,  which 
they  bring  home  on  their  thighs,  but  that  thig 
maXes  what  is  terrbed  bec^-bre^d,  and  is  ufed  for 
the  purpofc  of  feeding  the  bee  maggots ;  in  th^ 
fame  manner  butterflies  live  on  honey,  but  the 
previbus  caterpillar  lives  on  vegetable  leaves^ 
while  the  maggots  of  krgc  flies  require  flcfli  for 
their  food,  and  thofc'of  the  ichneumon  fly  rcquii^ 
infe<5ls  for  their  food.  What  induces  the  bee  who 
lilies  on  honey  to  lay  up  vegetable  powder  for  its 
young  ?  What  induces  the  butterfly  to  lay  its  eggs 
on  leaves,  when  itfelf  feeds  on  honey  ?  What  in- 
duces the  other  ftrca  to  fcek  a  food  for  their  pro» 
geny  different  from  what  they  confume  them- 
feWes  ?  If  thefe  are  not  dedudlions  from  their 
o^n  previous  experience  or  obfen^ation,  all  the 
actions  of  maakind  muft  be  refolved  into  in- 
fl:ina. 

3,  *'  The  doiTOOufe  confumes  but  little  of  its 
food  during  the  rigour  of  the  feafon,  for  they  roll 
themfelves  up,  or  fleep,  or  lie  torpid  the  greateft 
part  of  the  time  ;  but  on  warm  funny  days  expe- 
rience a  fliort  revival,  and  take  a:  little  food,  and 
then  r&fepfe  into  their  fofmer  ftate.'*^  (Pennant 
Zoolog.  p.  67.)  Other  aniraarls  that  fleep  iu  wkv- 
ter  without  laying  up  any  provender,  are  obferved 
to  go  into  their  winter  beds  fat  and  flrong,  but 
•return  to  day  Kght  in  the  fpring  feafon  very  lean 
and  feeble.  The  common  flies  fleep  during  the 
winter  without  ^any  provifion  for  their  nourifli- 
ment,  and  are.daily  revived  by  the  warmtliof  the 
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ftin,  or  of  our  fires.  Thefe  whenever  they  fee 
light  endeavour  to  approach  it,  having  obferved, 
that  by  its  gieatcr  vicinity  they  get  free  from  tlic 
degree  of  torpor,  that  the  cold  produces;  and  are 
hence  induced  perpetually  to  burn  themfelvcs  in 
our  candles :  deceived,  like  mankind,  by  the  mil- 
application  of  their  knowledge.  Whilft  many  of 
the  fubterraneous  infers,  as  the  common  worms,  - 
feem  to  retreat  fo  deep  into  the  earth  as  not  to  be^ 
enlivened  or  awakened  by  the  difference  of  our 
winter  days ;  and  ftop  up  their  holes  with  leaves 
or  ftraws,  to  prevent  the  frofts  from  injuring 
them,  or  the  centipes  from  devouring  them. 
The  habits  of  peace,  or  the  flratagems  of  war, 
of  thefe  fubterranean  nations  are  covered  from 
o^r  view ;  but  a  friend  of  mine  prevailed  on  a 
(iiftreflcd  worm  to  enter  the  hole  of  another  worm 
on  a  bowling-green,  and  he  prefently  returned 
much  wounded  about  his  head.  And  I  once  faw 
a  worm  rife  haftily  out  of  the  earth  into  the  fun- 
fliinc,  and  obferved  a  centipes  hanging  at  its  tail : 
the  centipes  nimbly  quitted  the  tail,  and  feizing 
the  worm  about  its  middle  cut  it  in  half  with  its 
fijrceps,  and  preyed  upon  one  part,  while  the 
other  eicaped.  Which  evinces  they  have  dclign 
in  flopping  the  mouths  of  their  habitations. 

4.  The  wafp  of  this  country  fixes  his  habitation 

under  ground,  that  hp  may  not  be  a&dlcd  with  the 

V^ious  changes  of  oyirplimate ;  but  in  Jamaica  he 

Jiangs  it  on  the  bough  of^  tree,  where  the  feafons 
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are  Icfs  fevcrc.  He  weaves  a  very  curious  paper 
of  vegetable  fibres  to  cover  his  neft,  wliich  is  con- 
ftrudlcd  on  the  fame  principle  with  that  of  the 
bee,  but  with  a  different  material;  but  as  his 
prey  coniifts  of  flelh,  fruits,  and  infedls,  which 
are  perifliable  commodities,  he  can  lay  up  no  pro- 
vender for  the  winter. 

M.  de  la  Loubiere,  in  his  relation  of  Siam, 
fays,  *^  That  in  a  part  of  that  kingdom,  which. 
lies  open  toigreat  inundations,  all  the  ants  make 
their  fettlements  upon  trees ;  no  ants'  nefts  are  to 
be  feen  any  where  elfe."  Whereas  in  our  coun- 
try the  ground  is  their  only  lituation.  From  tlie 
fcriptural  account  of  thefe  infe6ls,  one  might  be 
led  to  fufpedl,  that  in  fome  climates  they  lay  up 
a  provifion  for  the  winter,  (Prov.  vi.  6.  xxx.  25,) 
Origen  affirms  the  fame^  (Cont.  Celf.  L.  4.)  But 
it  is  generally  believed  that  in  this  country 
they  do  not.  The  white  ants  of  the  coaft  of  Afri- 
ca make  themfelves  pyramids  eight  or  ten  feet 
high,  on  a  bafe  of  about  the  fame  width,  with  a 
fmootb  furfacc  of  rich  clay,  exceilively  hard  and 
well  built,  which  appear  ^t  a  diftancc  like  an  af- 
femblage  of  the  huts  of  the  negroes,  (Adanfon). 
The  hiftory  of  thefe  has  been  lately  well  defcribed 
in  the  Philofoph.  Tranfacftions,  under  the  name 
of  termes,  or  termites.  Thefe  differ  very  much 
from  the  neft  of  our  large  ant ;  but  the  real  hif- 
tory  of  this  creature,  as  well  as  of  the  wafp,  is  yet 
very  imperfedlly  known* 

8  Wafps 
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Wafps  are  faid  to  catch  large  fpiders,  and  to 
cut  off  their  legs,  and  carry  their  mutilated  bodies 
to  their  young,  Di6l.  Raifon.  Tom.  I.  p.  152* 

One  circimiftance  I  Ihall  relate  which  fell  un- 
der my  own  eye,  and  Ihewed  the  power  of  rea.fon 
in  a  wafp,  as  it  is  cxercifed  among  men.  A 
wafp,  on  a  gravel  walk,  had  caught  a  fly  nearly 
as  large  as  himfelf ;  kneeling  on  the  ground  I  ob- 
ferved  him  feparate  the  tail  and  the  head  fix)m  the 
body  part,  to  which  the  wings  were  attached. 
He  then  took  tlie  body  part  in  his  paws,  and  rofe 
about  two  feet  from  tlie  ground  with  it;  but  a 
gentle  breeze  wafting  the  wings  of  the  fly  turned 
him  round  in  the  air,  and  he  fettled  again  with 
his  prey  upon  the  gravel.  I  then  diftindly  ob- 
ferved  him  cut  off  with  his  mouth,  firfl:  one  of 
the  wings,  and  then  tlie  other,  after  which  he  flew 
away  with  it  unmolefted  by  the  wind. 

Go,  thou  fluggard,  learn  arts  and  induftry  from 
the  bee,  and  from  the  ant !    . 

Go,  proud  reafoner,  and  call  the  worm  thy 
fiftef! 

XVII.  anchifion. 

It  was  before  obferved  how  much  the  fuperior 
accvuracy  of  our  fenfe  of  touch  contributes  to  iij- 
creafe  our  knowledge ;  but  it  is  the  greater  ener- 
gyand  aftivity  of  the  power  of  volition  (as  ex- 
plained in  the  former  Sections  of  this  work)  that 
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marks  man^  and  has  given  him  the  empire  of  the 
world. 

Tji^ere  is  a  criterion  by  which  we  may  diltin* 
gulih  oiir  vpluntary  a6ts  or  thoughts  from  thofe 
that  are  excited  by  oiu;  fpnf^tiqns ;  "  The  formc^f 
are  always  employed  abquj;  the  meaps  to  acquire 
plc^fyre^ble  pbjedls,  or  to  avoid  painful  opes; 
\yhile  the  latter  are  employed  about  ihe  pojfejjion 
vof  thofe  that  are  alreac^y  in  pur  power." 

If  we  turn  our  eyes  upon  tlie  fabjic  oi  our  fel- 
Ipw  aninjals,  we  fin4  they  arc  fypported  with 
boneS;^  covered  with  fldns,  mqved  by  mufcles; 
that  they  poflefs  the  fame  fenfes,  acknowledge  the 
fame  [appetites,  and  are  nourifhed  by  the  fame 
^imept  with  purfelves;  and  we  fhould  hence 
conclude  from  the  ftrongeft  analogy,  that  their 
internal  faculties  were  alfo  in  fome  meafurc  fimi' 
jai'  to  our  own. 

Mr.  Locke  indeed  puhliihcd  an  opinion,  that 
other  animals  poflefl^d  no  abftra6t  or  general 
ideas,  and  thought  this  circumftance  was  the  bar- 
ner  between  the  brute  and  the  human  world.  But 
thefe  abftra6led  ideas  have  been  fince  dcmonflrat- 
cd  by  JSii^iop  Berkeley,  and  allowed  by  Mr. 
JJupie,  tp  have  ho  exiftfence  in  nature,  not  even 
in  the  mind  of  their  inventor,  and  we  are  h^nce 
neceflitated  to  look  for  fome  other  mark  of  dif- 
iihi^ioni 

The  ideas  and  aAions  of  brutes,  Ukc  thpfe  of 
children,  are  almoft  perpetually  produced  by  their 
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prefent  pleafures^  or  their  prefent  pains;  and^  ex« 
pept  in  the  few  inftances  that  have  been  men« 
tioned  in  this  Se&ion^  they  feldom  bufy  them* 
(elves  about  th<j  puans  of  prpouring  future  blils, 
pr  avoidipg  Future  mifery. 

Whilft  the  acquiring  of  language^  the  making 
of  tools^  and  the  labouring  for  money;  which 
ar^  ^1  only  the  means  of  procuring  pleafiu^ ;  and 
the  praying  to  the  Deity^  as  another  means  to  pro- 
cure happineis^  ^e  cbara&^rifiic  of  human  oa^ 
iure. 


SECT. 


Digitized  by 


Google 


H6  CATENATOKT     Sect.XVII.  1. 1, 


SECT.    XVII. 

^Hft  *AttNATlON    OP  -MOTION^. 

I.  !•  Ctttenfttkns  of  animal  motttm*  2.  Are  produced  by 
MtaiioHSy  byfinjatknsy  by  valitibiti.  3.  7%ey  continue  fime 
ime  after  they  have  been  e^cked. .  CauJc  <f  catenation.  4.  ff^€ 
can  then  exert  our  attention  on  other  obje^s.  5.  Many  taU* 
nations  of  motions  go  on  together.  6.  Some  links  of  thecate^ 
nations  of  motions  may  be  left  out^  without  difuniting  the  chain. 
7.  Interrupted  circles  of  motion  contirme  confufedly  till  they 
come  to  the  part  of  the  circle ^  where  they  were  dijlurbed.  8 . 
Weaker  catenations  are  diffeveredbyjlronger.  9.  Then  new 
catenations  take  place,  10.  Much  effort  prevents  their  re^ 
uniting.  Impediment  of  fpeech.  11.  Trains  more  eajily 
diffevered  than  circles.  12.  Sleep  dejlroys  volition  and  ex- 
temaljlimulus.  II.  Injlances  of  various  catenations  in  a 
young  lady  playing  on  the  harpflchord.  III.  I.  What  ca- 
fenations  are  the  Jirongejl.  %.  Irritations  joined  with  affo^ 
ciatiom from  firjangejl  connexions.  V^ital  motions.  3.  New 
links  with  incrcafed  force  ^  cold  fits  of  fever  produced.  4. 
New  links  with  deer eafed force.  Cold  bath.  5.  Irritation 
joined  with  fenfation.  Inflammatory  fever.  Why  children 
cannot  tickle  themf elves.  6.  Volition  joined  with  fenfation. 
Irritative  ideas  of  found  become  fen/ible,  7.  Ideas  of  ima^ 
gination  diffevered  by  irritations^  by  volition^  produilion  of 
furprlfe. 

I.  1.  To  inveftigate  with  precllion  the  cate- 
nations of  animal  motions^  it  would  be  well  to 
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attend  to  the  ijianner  of  their  produAion ;  bfut  wc 
cannot  begin  this  difquifition  early  enough  fot 
this  purpofe^  as  the  catenations  of  motion  feenvto 
begin  with  life,  and  are  only  extinguifliable  with 
it.  We  have  fpoken  of  the  power  of  irritation,  o£ 
fenfation,  of  volition,  and  of  aflbciation,  as  pre* 
ceding  the  fibrous  motions ;  we  now  ftep  for- 
wards, and  confider,  that  converfely  they  are  in 
their  turn  preceded  by  thofe  motions ;  and  that  all 
the  fucceffive  trains  or  circles  of  our  adlions  are 
compofed  of  this  twofold  concatenation.  Thofe 
we  Ihall  call  trains  of  action,  which  continue  to  ^ 
proceed  without  any  ftated  repetitions ;  and  thofe 
circles  of  adion,  when  the  parts  of  them  rctura 
at  certain  periods,  though  the  trains,  of  whiclx  • 
they  confift,  are  not  exadlly  fimilar.  The  reading 
an  epic  poem  is  a  train  of  acftions ;  the  reading  a 
fong  with  a  chorus  at  equal  diftances  in  the  mea- 
fure  conftitutes  fo  many  circles  of  adlion. 

2.  Some  catenations  of  animal  motion  arc  pixv» 
duced  by  reiterated  fucceffive  irritations,  as  when 
we  leam  to  repeat  the  alphabet  in  its  order  by 
freqqently  reading  the  letters  of  it'  Thus  the  tcr- 
micular  motions  of  the  bowels  were  originally 
produced  by  the  fucceffive  irritations  of  the  pair- 
ing aliment;  and  the  fucceffion  of  adlions  of  the 
auricles  and  ventricles  of  the  heart  was  originally 
formed  by  fucceffive  ftimulus  of  the  blood,  thefe 
afterwards  become  part  of  the  diurnal  circles  of 
>nit»aj  a<5lions,  d3  appe^  by  tlw  peripdical  re- 
-  turns 
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turns  of  hunger,  and  the  quickened  pulfe  of  weak 
people  in  the  evening. 

Other  catenations  of  animal  motion  are  gra- 
dually acquired  by  lucceffivc  agreeable  fenfations, 
as  in  learning  a  favourite  fong  or  dance ;  others 
by  difagreeable  fenfations,  as  in  coughing  or  nic- 
titation ;  thefe  become  affociated  by  finequent  re- 
petition, and  afterwards  compofe  parts  of  greater 
circles  of  action  like  thofe  above  mentioned. 

Other  catenations  of  motions  are  gradually  ac- 
quired by  frequent  voluntary  repetitions;  as 
when  we  deliberately  learn  to  march,  read,  fence, 
or  any  mechanic  art,  the  motions  of  many  of  our 
mufcles  become  gradually  linked  together  in 
trains,  tribes,  or  circles  of  a<5tion.  Thus  when 
any  one  at.firft  begins  to  ufe  tlie  tools  in  turning 
wood  or  metals  in  a  lathe,  he  wills  tlie  motions  of 
his  hand  or  fingers,  till  at  length  thefe  adkions  be- 
come fo  conne6led  with  the  ^ffe<9:,  that  he  feems 
only  to  will  the  point  of  the  chiflel.  Thefe  are 
caufed  by  volition,  coime<5led  by  aflbciation  like 
thofe  above  defcribed,  and  afterwards  become 
parts  of  our  diurnal  trains  or  circles  of  adion. 

3.  All  thefe  catenations  of  animal  motions 
are  liable  to  proceed  fome  time  after  they  arc  ex- 
cited, unlefs  they  are  difturbed  or  impeded  by 
other  irritations,  fenfations,  or  volitions ;  and  in 
many  inftances  m  fpite  of  our  endeavours  to.  (lop 
them ;  and  this  property  of  animal  motiojis  is 
probably  the  caufe  of  their  c^ten^tip?^*    Thus 
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when  a  child  revolves  fome  minutes  on  one  foot^ 
the  fpecftra  of  the  ambient  objcds  appear  to  cir- 
culate round  him  fome  time  after  he  falls  upbn 
the  groimd.  Thus  the  palpitation  of  the  heart 
continues  fome  time  after  the  objeft  of  fear, 
which  occaiioned  it,  is  removed.  The  blulh  of 
fhame,  which  is  an  excek  of  fenfation,  and  the 
glow  of  anger,  which  is  an  excefs  of  volition,  con- 
tinue fome  time,  though  the  afFe^led  perTon  finds, 
that  thofe  emotions  were  caufed  by  miftakea 
fa6ls,  and  endeavours  to  cxtinguifli  their  appear- 
ance.   SeeSe6l,XII.  1.^. 

4.  When  a  circle  of  motions  becomes  connect- 
ed by  frequent  repetitions  as  above,  we  can  exert 
our  attention  ftrongly  on  other  objects,  and  the 
concatenated  circle  of  motions  will  neverthele/s 
proceed  in  due  order ;  as  whilft  you  are  think- 
ing on  this  fubjc6l,  you  ufe  variety  of  mufcles  in 
walking  about  your  parleur,  or  in  fitting  at  your 
writing-table. 

5.  Innumerable  catenations  of  motions  may 
proceed  at  the  fame  time,  without  incommoding 
each  other.  Of  thefe  are  the  motions  of  the  heart 
and  arteries;  thofe pf  digeflion  and  glandular  (e- 
cretion;  of  the  ideas,  or  fenfual  motions ;  thofe  of 
progreflion,  and  of  fpeaking ;  the  great  annual 
circle  of  a<5Uons  fo  apparent  in  birds  in  their  times 
of  breeding  and  moulting ;  the  monthly  circles  of 
many  female  animals ;  and  the  diurnal  circles  of 
llccping  and  waking,  of  fulnefs  and  inanition. 

6.  Some 
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6.  Some  links  of  fucceffive  trains  or  of  fynchro- 
aious  tribes  of  a<5lion  may  be  left  out  without  dif- 
joining  the  whole.  Such  are  our  ufqjil  trains  of 
TecoUe6Uon ;  after  having  travelled  through  an 
entertaining  country,  and  viewed  many  delightful 
lawns,  rolling  rivqrs,  and  echoing  rocks ;  in  the 
recolle6lion  of»our  journey  we  leave  out  the  many 
diftri<fts,  that  we  croffed,  which  were  marked 
with  no  peculiar  plcafure.  Such  alfo  are  our 
complex  ideas,  they  are  catenated  tribes  of  ideas, 
which  do  not  perfeftly  refemble  their  correfpon- 
dent  perceptions,  becaufe  fome  of  the  parts  are 
omitted* 

7.  If  an  interrupted  circle  of  aftions  is  not  en- 
tirely diflevered,  it  will  continue  to  proceed  con* 
fufedly,  till  it  comes  to  tl^e  part  of  the  circle, 
where  it  was  interrupted. 

The  vital  motions  in  a  fever  from  drunkennefs, 
and  in  other  periodical  difeafes,  are  inftances  of 
this  circumfiance.  The  accidental  inebriate  does 
not  recover  himfelf  perfedlly  till  about  the  fame 
hour  on  the  fucceeding  day.  The  accuilomcd 
drunkard  is  difordered,  if  he  has  not  his  pfual 
potation  of  fermented  liquor.  So  if  a  confider- 
able  part  of  a  connected  tribe  of  action  be  dif- 
turbed,  that  whole  tribe  goes  on  with  confufipn, 
till  the  part  of  the  tribe  afFc6led  regains  its  accuf- 
tomed  catenations.  So  vertigo  produces  vomit- 
ing, and  a  great  fecretion  of  bile,  as  in  fea-iick- 
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pefs,  all  thefe  being  parts  of  the  tribe  of  irritative 
catenatious^ 

8.  Weaker  catenated  trains  may  be  difleyered 
by  the  fudden  exertion  of  the  ftronger.  When  9 
child  firft  attempts  to  walk  acrofs  a  room^  c^  to 
him,  and  he  inftantly  fells  upon  the  grouipKi.  .Sq 
while  I  am  thinking  over  the  virtues  of  my 
friends,  -  if  the  tea-kettle  fpurt  out  fome  hot  wa- 
ter on  my  flocking  T  the  fudden  pain  breaJis  the 
weaker  chain  of  ideas,  and  introduces  a  new 
group  of  figures  of  its  own.  This  cinnimflanc^ 
is  extended  to  fome  imnatural  trains  of  action, 
which  have  not  been  confirmed  by  long  fiabit ; 
as,  the  hiccough,  or  an  ague-fit,  which  are  fre- 
quently curable  by  furprife.  A  young  lady  about 
eleven  years  old  had  fcr  five  days  had  a  contrac- 
tion of  one  mufcle  in  her  fore  arm,  and  another  in 
her  arm,  which  occurred  four  or  five  times  every 
minute ;  the  mufcles  were  feen  to  leap,  but  with- 
out bending  the  arm.  To  counteraft  this  new 
morbid  habit,  an  iffue  was  placed  over  the  con- 
vulfed  mufcle  of  her  arm,  and  an  adhefive  plafter 
wrapped  tight  like  a  bandage  over  the  whole 
fore  arm,  by  which  the  new  motions  were  imme- 
diately deflroyed,  but  the  means  were  continued 
fome  weeks  to  prevent  a  return- 

9.  If  any  circle  of  actions  is  diffevered,  either 
by  omiflion  of  fome  of  the  links,  as  in  fleep,  or  by 
infertion  of  other  links,  as  ia  furprife,  new  cate- 
nations take  place  iri  a  greater  or  lefs  degree.  The 
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laft  link  of  the  bfoken  chain  of  a6tions  bc^mei 
connc6led  with  tlie  new  motion  which  has  bro^ 
len  it,  or  with  that  which  was  ^leareft  the  link 
omitted ;  and  thefe  new  catenations  proceed  in^ 
ftead  of  the  old  ones.  Hence  the  periodic  retorns 
of  aguc-fits>  and  the  chimeras  of  our  dreams. 

10.  If  a  train  of  actions  is  diflevered,  much  ef- 
fort of  volition  or  fehfation  will  prevent  its  being 
jcftored.  Thus  in  the  common  impediment  of 
Ipeech,  when  the  afTociation  of  the  motions  of  the 
mufcles  of  enunciation  with  the  idea  of  the  word 
tobe  fpoken  is  difordercd,  the  great  voluntary  ef- 
forts, which  diftort  the  countenance,  prevent  ih6 
rejoining  of  the  broken  aflbciations.  Se6  No.  II; 
10*  of  this  Seftiort.  It  is  thus  likewife  obfeirv- 
able  in  fome  inflammations  of  the  bowels,  the  tod 
fbrong  efforts  made  by  the  mufcles  to  caity  for- 
wards the  offending  material  fixes  it  roon;  firmly 
in  its  place,  and  prevents  the  cure.  So  in  endea- 
vouring to  recal  to  our  memory  fome  particular 
word  of  a  fcntence,  if  we  exert  ourfelres  to5 
llrongly  about  it,  we  are  lefs  likely  to  regain  it 

11*  Catenated  trains  or  tribes  of  aLdiion  arc  ea- 
fier  diflevered  than  catenated  circles  of  adlion. 
Hence  in  epileptic  fits  the  fynchronous  connected 
tribes  of  a<?lion,  which  keep  the  body  erie6^,  arc 
diflcveredy  btlt  the  circle  of  vital  motions  conti- 
sues  undifturbed. 

12.  Sleep  deftroys  the  pow6r  of  volition,  and 
pte^tludes  the  ilimulii  of  external  objeiSts,   and 
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thence  diilevers  the  trains,  of  which  th^fe  are  si 
part;  which  confirms  the  other  catenations,  as 
thofe  of  the  vital  motions,  fecretions,  and  abforp- 
tions;  and  produces  the  new  trains  of  ideas^ 
which  con ftitute  dui*  dt*elms, 

11.  !•  All  the  preceding  circiimdnhCes  of*  the 
catenations  of  animal  motions  will  be  tnorc  clearly 
underflodd  by  tlie  following  example  of  a  pcrfon 
learning  muflc :  and  when  we  recolleA  the  va- 
riety of  mechanic  arts^  whidh  4fe  performed  by 
alTodatcd  trains  of  tnufcular  actions  catenated 
with  the  ciFe<fts  they  produce,  as  in  knitting,  net- 
ting, weaving ;  and  the  greater  variety  of  aflociat- 
^  trains  of  ideas  caufed  or  catenated  by  volitions 
or  fenfotions,  as  in  our  hourly  modes  of  reafon- 
ing,  or  imagining,  or  rccollefting,  we  fliall  gain 
Ibrac  idea  of  the  innumerable  catenated  trains  and 
circles  of  suftion,  which  fotm  the  tenor  of  our 
lives,  and  which  began,  and  ivill  only  ceafe  en- 
tirely with  them. 

a.  When  a  ydurtg  lady  txgins  to  learfl  mufic, 
Ihe  voluntarily  applies  herfelf  to  the  charadlers  of 
her  multobook,  and  by  many  repetitions  endea- 
vours to  catenate  them  with  the  proportions  of 
found,  of  which  they  are  fymbols.  The!  ideas 
excited  by  the  mufical  char^^lers  are  flowly  con- 
nedtcd  with  the  keys  of  the  harpfichord,  and 
much  effort  is  necelTary  to  produce  every  note 
with  the  proper  finger,  apd  in  its  due  place  and 
time ;  till  at  length  a  train  of  voluntary  exertions 
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becomes  catenated  with  certain  irritations.  As 
the  various  notes  by  frequent  repetitions  become 
conne6ted  in  the  order,  in  which  they  are  pro- 
duced, a  new  catenation  of  fenfitive  exertions  be- 
comes mixed  with  the  voluntary  ones  above  de- 
fcribed ;  and  not  only  the  mufical  fymbols  of 
crotchets  and  quavers,  but  the  auditoiy  notes  and 
tones  at  the  tune  time,  become  fo  many  fucceflive 
or  fynchronous  links  in  this  circle  of  catenated 
anions.  , 

At  length  the  motions  of  her  fingers  become  ca- 
tenated With  tlie  mufical  charafters ;  and  thefe 
no  fooner  ftrike  the  eye,  than  the  finger  preffes 
down  the  key  without  any  voluntary  attention 
.  between  diem;  the  a<5livity  of  the  hand  being 
connefled  with  the  irritation  of  the  figure  or  place 
of  the  mufical  fymbol  on  the  retina ;  till  at  lepgth 
by  frequent  repetitions  of  the  fame  tune  the 
movements  of  her  fingers  in  playing,  and  the 
mufcles  of  the  larynx  in  finging,  become  alTociat- . 
ed  with  each  other,  and  form  part  of  thofc  in- 
tricate trains  and  circles  of  catenated  motions, 
according  with  the  fecond  article  of  the  preceding 
propofitions  in  No.  1 .  of  this  Section. 

3.  Befides  the  facility,  which  by  habit  attends 
the  execution  of  this  mufical  performance,  a  cu» 
rious  circimifl:ance  occurs,  which  is,  that  when 
our  young  mufician  has  begmi  a  tune,  fhe  finds 
herfelf  inclined  to  continue  it;  and  that  even^ 
when  flie  is  carclefsly  finging  alone  without  at- 
tending 
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tending  to  her  own  fong;  according  witK  the 
third  preceding  article. 

4.  At  the  fame  time  that  our  young  perfor- 
mer continues  to  play  with  great  exadhiefs  this : 
accuftomed  tune,  Ihe  can  bend  her  mind,  and  that 
intenfely,  on  fomc  other  obje6l,  according  with* 
the  fourth  article  of  the  preceding  propofitions. 

The  manufcript  copy  of  this  work  was  lent  to 
many  of  my  friends  at  different  times  for  the  pur- , 
pofe  of  gaining  their  opinions  and  criticifms  on . 
many  parts  of  it,  and  I  found  the  following  anec- ; 
dote  written  with  a  pencil  oppofite  to  this  page, 
but  am  not  certain  by  whom.     "  I  remember  fee- 
ing the  pretty  yomig  a6Vrefs,  who  fucceeded  Mrs. 
Arne  in  the  performance  of  the  celebrated  Pad-  • 
lock,  rehearfe  the  mufical  parts  at  her  harpfichord. 
under  the  eye  of  her  matter  with  great  tafle  and 
accuracy;  though  I  obferved  her  countenance 
full  of  emotion,  which  I  could  not  account  for ; 
at  laft  ihe  fuddenly  burft  into  tears;  for  Ihe  had 
all  this  time  been  eyeing  a  beloved  canary  bird, 
fuffering  great  agonies,  which  at  that  inftant  fell 
dead  from  its  perch." 

5.  At  the  fame  time  many  other  catenated  cir- 
cles of  allien  are  going  on  in  the  perfon  of  our 
fair  mulician,  as  well  as  the  motions  of  her  fin- 
gers, fuch  as  the  vital  mdtions,  rcfpiration,  the 
movements  of  her  e}^es  and  eyelids,  and  of  the  in- 
tricate mufclcs  of  vocalit}',  according  with  the 
fifth  preceding  article. 

.     T  2  6."  If 
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(5-  IF  by  any  ibxmg  imprcflion  on  the  mind  of 
otir  fair  mufician  fh^  Ihould  be  interrupted  ibr  a 
very  inconiiderable  time,  fhe  can  ftill  continue 
licr  performtocc,  according  to  the  fixth  article. 

7.  If  however  this  interruption  be  greater, 
though  the  chain  of  actions  be  not  diflevered,  it 
proceeds  confufedly,  and  our  young  performer 
continues  indeed  to  pUy,  but  in  a  huiry  without 
accuracy  and  elegance,  till  ihe  begins  the  tune 
again,  according  to  the  feventh  of  the  preceding 
articles. 

8.  3ut  if  this  interruption  be  ftill  greater,  the 
circle  of  anions  becomes  entirely  diflcvered,  and 
ihe  finds  herfelf  immediately  under  the  neceflky 
to  begin  over  again  to  recover  the  loft  catenation^ 
according  to  the  eighth  preceding  article* 

Q.  Or  in  tr)'ing  to  recover  it  (he  will  fing  feme 
diflbnant  notes,  or  ftrike  fome  improper  keys/ 
according  to  the  ninth  preceding  article. 

10.  A  very  remarkable  thing  attends  this  breach 
of  catenation,  if  the  performer  has  forgotten  fome 
word  of  her  fong,  the  more  energy  of  mind  ihc 
ufcs  about  it,  the  more  diftant  is  flie  from  re- 
gaining it ;  and  artfully  employs  her  mind  in  part 
on  fome  other  objeA,  or  endeavours  to  dull  its 
perceptions,  continuing  to  repeat,  as  it  were  in- 
confcioufly,  the  former  part  of  the  fong,  that 
Ihe  remembers,  in  hopes  to  regain  the  loft  con- 
nexion. 

For  if  the  adirity  of  thq  mind  itfelf  be  more 
1  energetic. 
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energetic,  or  takes  its  attention  more,  than  the 
conne^^ng  W(H*dj  which  is  wanted  i  it  will  not 
perceive  the  flighter  link  of  this  loft  word;  as 
who  liilens  to  a  feebly  .found,  muft  be  very  fi- 
knt  and  motionlefs ;  fo  that  in  ibh  cafe  the  very 
vigour  of  the  mind  itfelf  fceniB  to  prevent  it  from 
regaining  the  loft  catenationi  a$  woU  as  ^  too 
great  es^ertion  in  endeavouring  to  regain  it,  ac^ 
cording  to  the  tenth  preceding  article. 

We  frequently  experience,  when  we  are  doubt- 
ful about  the  fpelling  of  a  xvord,  that  tlie  greater 
voluntary  exertion  w^  ufc,  that  is  the  more  in- 
teniely  we  think  about  it,  the  further  are  we  from 
regaining  the  loft  aftbciation  between  4he  letters 
of  it,  but  which  readily  recurs  when  we  have  b^ 
come  careleis  about  it.  In  the  facne  manner,  after 
having  for  an  hour  laboured  to  recolle6l  the  name 
of  fome  ablcBt  perfon,  it  Ihall  feem,  particularly 
after  fleep,  to  come  into  the  mind  as  it  were  fpou- 
taneoufly ;  that  is,  the  word  we  are  in  fearcli  of, 
was  joined  to  the  preceding  one  by  aflbciation ; 
this  aftbciiation  being  diffcTCred,  we  endeavour 
to  recover  it  by  volition ;  this  very  a<5Uon  of  the 
mind  ftrikes  our  attention  more,  tlian  the  faint 
link  of  aflbciation,  and  we  find  it  impoffible  by 
this  means  to  retrieve  the  loft  word.  After^  fleep, 
when  volition  is  entirely  fufpended,  the  mind  be- 
.comes  capable  of  perceiving  the  fainter  li»  k  c; 
aflbciation,  and  the  word  is  regained. 

On  this  circuniftance  depends  the  imp^v:,::.::!;: 
T3  :i 


Digitized  by 


Google 


f78  CATENATION      Sect.XVH.  i.ii. 

of  fpcech  before  mentioned ;  the  firft  fyllable  of  a 
Avord  is  caufable  by  volition,  but  the  remainder 
of  it  is  in  common  converfation  introduced  by  its 
affociations  with  this  firft  fyllable  acquired  by 
long  haljit.  Hence  when  the  mind  of  the  ftam- 
merer  is  vehemently  employed  on  fome  idea  of 
ambition  of  Ihining,  or  fear  of  not  fucceeding, 
the  affociations  of  the  motions  of  the  mufcles  of 
articulation  with  each  other  become  diflevered 
by  this  greater  exertion,  and  he  endeavours  in 
vaip  by  voluntary  efforts  to  rejoin  the  broken  af- 
fociation.  For  this  purpofe  he  continues  to  re- 
peat the  firft  fyllable,  which  is  caufable  by  vo- 
lition, and  ftrives  in  vain,  by  various  dift<M> 
tions  of  countenance,  to  produce  the  next  links, 
which  are  fubjedl  to  aflbciatiom  See  ClafsIV. 
3.  1.  1. 

11.  After  oiir  accomplifhed  mufician  has  ac- 
quired great  variety  of  tunes  and  fongs,  fo  that 
fome  of  them  begin  to  ceafe  to  be  eafily  reeol  - 
levied,  ftie  finds  progreffive  trains  of  mufical 
notes  more  frequently  forgotten,  than  thofe  which 
are  compofed  of  reiterated  circles,  according  with 
the  eleventh  preceding  article. 

12.  To  finifli  our  example  with  the  preceding 
articles  we  mtift  at  length  fuppofe,  that  our  fair 
pei'former  faHs  afleep  over  her  harpfichord ;  and 
thus  byfufpenfion  of  volition,  and  the  ejcclufion 
of  external  ftimuli,  fhe  diffevers  the  trains  and 
circles  of  her  mufical  exertions. 

IIL  1.  Many 
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.  III.  1.  Many  of:  thcfe  circumftances  of  cate- 
nations of  motions  receive  an  cafy  explanation 
from  the  four  following  confequences  to  the  fc- 
venth  law  of  animal  caufation  in  Se6l.  IV.  Thcfe 
are,  firft,  that  tliofe  fucceflions  or  combinations 
of  animal  motions,  whether  they  were  united  by 
caufation,  aflbciation,  or  catenation,  which  have 
been  moft  frequently  repeated,  acquire  the 
ftrongeft  connexion.  Secondly,  that  of  thefe, 
thofe,  which  have  been  lefs-  frequently,  mixed 
with  other  trains  or  tribes  of  motion,  have  the 
ftrongeft  connexion.  Thirdly,  that  of  thefe, 
thofe,  which  were  firft  fonned,  have  the  ftrongeft 
connexion.  .  Fourthly,  that  if  an  animal  motion 
be  excited  by  more  than  one  caufation,  aflbcia- 
tion,  or  catenation,  at  the  fame  time,  it  will  be 
performed  with  greater  tnergy. 

2*  Hence  alio  we  underftand,  why  the  cate 
nations  of  irritative  motions  are  more  ftxongly 
connected  than  thofe  of  the  other  clafles,  where 
the  quantity  of  unmixed  repetition  has  been 
equal ;  becaufc  they  were  firft  formed.  Such  arc 
thofe  of  the  fecerning  and  abforbent  fyftems  of 
vdUbls,  where  the  aftion  of  the  gland  produces  a 
fluid,  which  ftimulates  the  mouths  of  its  corre- 
fpondent  abforbeiits.  The  aflbciated  motions 
feem  to  be  the  next  moft  ftrongly  united,  from 
their  frequent  repetition ;  and  where  both  thefe 
drcumftances  unite,  as  in  the  vital  motions,  their 
T  4  catenations 
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catenations  are  indiilbluble  but  bj  the  delUrufiiou 
of  tbe  animal. 

3,  Where  a  new  link  has  been  introduced  into 

« circle  of  a Aions  by  fome  accidental  defc6k  of 

ilimulus;  if  that  dc(c£t  of  ilimulus  be  repeated  at 

the  fame  part  of  the  circle  a  fecond  or  a  third 

time,  the  defetflive  motions  thus  produced^  both 

by  the  repeated  dcfe6l  of  ftimulus  and  by  their 

catenation  with  the  parts  of  the  circle  of  atSions, 

will  be  performed  with  lefs  and  Icfs  energy.  Thus 

if  any  perfon  is  expofcd  to  cold  at  a  certain  hour 

to-day,  fo  long  as  to  render  fome  part  qf  the  fyf- 

tem  for  a  time  torpid;  and  is  again  expofed  to  it 

at  tbe  fame  hour  to-morrow,  and  the  next  day ; 

he  will  be  more  and  more  afFctftcd  by  it,  till  tt 

length  a  cold  fit  of  fever  is  cqmplctely  formed,  as 

happens  at  the  beginning  of  many  of  thofe  fevers, 

which  are  called  nervous  or  low  fevers.    Where 

the  patient  has  flight  periodical  (hivcrings  and 

palenefs  for  many  days  before  the  febrile  pa- 

roxyfm  is  copiplet^ly  formed. 

4.  Op  the  contrary,  if  the  expofure  to  cold  be 
for  fo  fhort  a  time,  as  not  to  ipduce  any  confider- 

,  l^bl^  degree  of  torpor  or  quiefcepce,  aiid  is  ro-r 
peated  daily  as  above  mentioned»  it  lofes  its  ef^ 
fe^l  morp  gnd  more  at  every  repetition,  till  th* 
coAflitutipn  can  bear  it  without  inconvenience,  or 
Indeed  without  being  confcious  of  it*  As  in  walk-r 
jn^  into  thp  cpl4  ^if  in  ^fty  wpat^^cr,    Tlie  lame 
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rule  is  applicable  to  increafcd  llimulus^  as 'of  heat, 
or  vinous  fpirit,  within  <?crUin  limits,  as  is  applied 
in  the  two  laft  paragraphs  to  Deficient  Stiraulas, 
^8  id  fordier  explained  in  SeA.  XXXVI.  on  the 
Perioda  of  Difcafes. 

5,  Where  irritation  coincides  with  fenfation  to 
produce  the  fame  catenations  of  motion,  as  in 
inflammatory  ferers,  they  are  excited  with  ftill 
greater  energy  than  by  the  irritation  alone.  So 
when  children  expeft  to  be  tickled  in  play,  by  a 
feather  lightly  pafled  over  the  lips,  or  by  gently 
vellicating  the  foles  of  their  feet,  laughter  is  moft 
vehemently  excited;  Aough  they  can  ftimulate 
thefe  parts  with  their  own  fingers  unmoved* 
Here  the  plcaf arable  idea  of  playfulnefs  coincides 
with  the  vellication ;  and  there  is  no  voluntary  cx^ 
ertion  ufed  td  diminifh  the  fenfation,  as  there 
would  be,  if  a  child  Ihould  endeavour  to  tickle 
himfelf.     Sec  Seft.  XXXIV.  l.  4. 

6.  And  lallly,  the  motions  excited  by  the  juno* 
tion  of  voluntary  exertion  with  irritation  are  pcr^ 
forn)ed  with  mcwre  energy,  than  thofe  by  irrita- 
tion fingly ;  as  when  we  liften  to  fraall  noifes,  as 
to  the  ticking  of  a  watch  in  the  night,  we  per^ 
ceive  the  mod  weak  founds,  that  are  at  othef . 
limes  unheeded.  So  when  we  attend  to  the  irrir 
tative  ideas  of  found  in  our  cars,  which  are  gene^ 
rally  not  attended  to,  we  can  hear  tjiem ;  and 
can  fee  the  fpc6lra  of  obje6ls,  which  rcniain  in 
the  (Bye,  whejiever  we  pleafe  to  exert  our  volun- 
tary 
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tary  power  in  aid  of  thqfe  weak  a<5Uon8  of  the  re- 
tina, or  of  the  auditory  nerve. 

7.  The  temporary  catenations  of  ideas^  which 
are  caufed  by  the  fcnfijitions  of  pleafure  or  pain, 
are  eafily  diflevered  either  by  irritations,  as  when 
a  fuddcn  noife  difturte  a  day-dream  ;  or  by  tlic 
power  of  volition,  as  when  we  awfikeirom  fleep. 
Hence  in  our  waking  hours,  whenever  an  idea  oc- 
curs, which  is  incongnious  to  our  former  expe- 
rience, we  inftantly  diflever  the  train  of  imagina- 
tion by^  the  power  of  volition,  and  compare  the 
incongruous  idea  with  our  previous  knowledge  of 
nature,  and  reje(9:  it.    Thi^  operation  of  the  mind 
has  not  yet  acquired  a  fpecific  name,  though  it 
is  exerted  every  minute  of  our  waking  hours  ;  un- 
lefs  it  may  be  termed  intuitive  analogy.     It 
is  an  a6l  of  rcafonirig  of  which  we  are  uncon*^ 
fcious  except  from  its  effects  in  preferving  the 
congruity  of  our  ideas,  and  bears  the  lame  rela- 
tion to  the  fenforial  pow6r  of  volition,  that  irrita- 
tive ideas,  of  which  we  arc  inconfcious  except  by 
their  efFedb,  do  to  the  fenforial  power  of  irrita- 
tion ;  as  the  former  is  produced  by  volition  with- 
out our  attention  to  it,  and  the  latter  by  iiritation 
without  our  attention  to  them. 

If  on  the  other  hand  a  train  of  imagination  or 
of  voluntary  ideas  are  excited  with  great  energy, 
and  paffing  on  with  great  vivacity,  and  become 
diflevered  by  forae  violent  ftimulus,  as  the  dif- 
chai^e  of  a  piftol  near  one's  ear,  another  circum- 
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ftance  takes  place,  which  is  termed  surprise; 
which  by  exciting  violent  irritation,  and  violent 
fenfation,  employs  for  a  time  the  whole  fenforial 
energy,  and  thus  diflevers  the  pafling  trains  of 
ideas,  before  the  power  of  volition  has  time  to 
compare  them  with  the  ufual  phenomena  of  na- 
tmr.  In  this  cafe  fear  is  generally  the  compa* 
nion  of  fm:prife,  and  adds  to  our  embarraflment^ 
as  every  one  experiences  in  fome  degree  when  he 
hears  a  noife  in  the  daiic^*  which  he  cannot  in- 
ftantiy  account  for.  This  catenation  of  fear  with 
furprife  is  owing  to  our  perpetual  experience  of 
injuries  from  external  bodies  in  motion,  unlefs 
we  are  upon  our  guard  againft  them.  See  Se6l. 
XVIII.  17.  XIX.  2. 

Many  other  examples  of  the  catenations  of  ani- 
mal motions  are  explair^d  in  Se6l.  XXXVI.  on 
the  Periods  of  Difeafes. 
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SECT.    XVIII. 


OF    6LBEP. 


X.  f^cBtion  h  fuj^mded  in  Jleep.  l.  Smfathn  cdntirraes.. 
Dreams  prevent  deKrmm  and  inflammation.  3.  Kigbt" 
mare.  4.  Ceafeiifi  Jknu  rfidias  in  dreams.  5.  JVeftcm 
t9fcttiv€  them  hj  ifn  fenfes.  Optic  mrvt  ferfedly  fenfibk 
injkef.  Eyes  lefs  dazxled  aftar  dreaming  of  viJihU  ^ 
^eQs.  6.  Reverie 9  belief,  7.  How  we  dijiingmjh  ideas 
JrtM  perceptions*  8.  Variety  of  fcenery  in  dreantSj  excel* 
lence  of  the  fenfe  of  vijim.  9.  Novelty  of  combination  in 
dreams.  10.  DiJHn^nefs  of  imagery  in  dreams,  ti.  Ra^ 
fidity  tf  tranfa^ion  in  dreams^  12.  Ofmeafufing  time. 
Of  dramatic  time  and  place.  Why  a  dull  play  induces  JUtp^ 
and  an  intcr'efiing  one  reverie.  1 3.  Confcipujkejs  of  mar 
exijlence  and  identity  in  dreams.  14.  How  we  awake 
fomethnes  fitddenly^  fwnetimes  frequently.  15.  Irritative 
motions  contintu  injleepy  internal  irritations  are  fucceeded  by 
fenfation.  Senjibility  increafes  during  Jlccpj  and  irritahinty. 
Morning  dreams.  fVhy  epilepjies  occur  in  fUep.  Ecjiafy 
of  children.  Cafe  of  convuljions  iri  fieep.  Cramps  why 
painful,  jtjlhnut.  Aborning  fweats.  Increafe  of  heat.  • 
fncreafe  of  urine  in  flcep.  Why  m^re  liable  to  take  cold  in 
Jleep.  Catarrh  from  thin  night-caps.  Why  we  fed  chilly 
at  the  approach  of  fUepj  and  at  waking  in  the  open  air. 
J  6.  Why  the  gout  commences  in  Jleep.  Secretions  are  more 
fopious  in  Jleepy  young  animals  and  plants  grow  more  in 
flfep.  17.  Inconjijiency  of  dreams.  Abfence  of  furprife  in 
^^ariis^     iS,  Why  we  forget  fqmc  dreams  and  not  others. 
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X$.  SUep  talkers  awake  with  furprife.  ^  lo.  Retmti  cmtfsf 
pfjlecp.  Atmojphert  wUi  lefs  oxygcne,  Comfrejfion  9ftb€ 
brain  in  the  fpina  bifida^  By  whirring  em  a  borixtmtal 
M)beeL     By  coUU     zi.  Definition  of  Jleep. 

1.  There  arc  four  fituations  of  our  fyftem, 
which  in  their  moderate  degrees  are  not  ufualljr 
termed  difeal'es,  and  yet  abound  with  many  very 
curious  and  inftruftive  phenomena ;  thefeareflecp, 
reverie,  vertigo,  drunkennefs.  Thefc  we  flial!  prc- 
vioufly  confider^  before  wc  ftcp  forwards  to  de- 
velop the  caufes  and  cures  of  difeafcs  with  the 
modes  of  the  operation  of  medicines. 

As  all  thofe  trains  and  tribes  of  animal  motion^ 
which  arc  fubje<ftcd  to  volition,  were  the  laft  that 
were  caufed,  their  connexion  is  weaker  than  that 
of  the  other  clafles;  and  there  is  a  peculiar  cir- 
cumftancc  attending  this  caufation,  which  is,  that 
it  is  entirely  fufpended  during  fleep ;  whilft  the 
other  claffes  of  motion,  which  are  more  imme- 
diately neccflary  to  life,  as  thofe  caufed  by  inter- 
nal ftimuli,  for  inftance  tlie  pulfations  of  the 
heart  and  arteries,  or  thofe  catenated  with  plea- 
furable  fcnfation,  as  the  powers  of  digeftion, 
continue  to  flrengthen  their  habits  without  in- 
terruption. Thus  though  man  in  his  fleeping 
ftate  is  a  much  Icfs  perfeA  animal,  than  in  his 
waking  hours;  and  though  he  confumes  more 
than  on<e  tliird  of  his  life  in  this  his  irrational  fi- 
tuation ;  yet  is  the  wifdom  qf  the  Author  of  na- 
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ture  manifeA  even  in  this  feeming  imperfeAion 
of  his  work. 

The  truth  of  this  afTertion  with  refpecft  to  the 
large  mufcles  of  the  body,  which  are  concerned 
in  locomotion,  is  evident ;  as  no  one  in  perfe<5l 
fanity  walks  about  in  his  fleep,  or  performs  any 
doraefiic  offices:  and  in  refpe6l  to  the  mind,  we 
nc\^er  exercife  our  realbn  or  recolle6lion  in 
dreams ;  we  may  fometinxes  feem  diftradted  be- 
tween  contending  paflions,  but  we  never  com- 
pare their  objedls,  or  deUberate  about  the  acqui- 
fition  of  thofe  objcdls,  if  our  fleep  is  perfed. 
And  though  many  fynchronous  tribes  Qr  fucceffive 
triains  of  ideas  may  reprefent  the  houfes  or  walks, 
which  have  real  exiftence,  yet  are  they  here  in- 
troduced by  their  connexion  with  our  fenfations, 
and  are  in  truth  ideas  of  imagination,  not  of  re- 
coUedlion. 

2.  For  our  fenfations  of  plcafure  and  pain  are 
experienced  with  great  vivacity  in  our  dreams; 
and  hence  all  that  motley  group  of  ideas,  which 
are  caufed  by  them,  calkd  the  ideas  of  imagina- 
tion, with  their  various  aflbciated  trains,  are  in 
a  very  vivid  manner  afted  over  in  the  fenforium; 
and  thefe  fometimes  call  into  adlion  tlie  larger 
mufcles,  which  have  been  much  aflfociatcd  with 
them ;  as  appears  from  the  muttering  fentences^ 
which  fome  people  utter  in  their  dreams,  and 
from  the  obfcure  barking  of  flecping  dogs,  and 

the  motions  of  their  feet  and  noftrils. 
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This  perpetual  flow  of  the  trains  of  ideas, 
which  conftitute  our  dreams,  and  which  are 
caufed  by  painful  or  pleafurable  fenfation,  might 
at  firft  view  be  conceived  to  be  an  irfelefs  expen- 
diture of  fenforial  power.  But  it  has  been  fhewn, 
that  thofe  motions,  which  are  perpetually  excited, 
as  thofe  of  the  arterial  fyftem  by  the  llimulus  of 
the  blood,  are  attended  by  a  great  accumulation 
of  fenforial  power,  after  they  have  been  for  a 
time  fufpended;  as  the  hot-fit  of  fever  is  the 
confcquence  of  the  cold  one.  Now  as  thefe 
trains  of  ideas  caufed  by  fenfation  are  perpetually 
excited  during  our  waking  hours,  if  they  were  to 
be  fufpended  in  fleep  like  the  voluntary  motions, 
(which  are  exerted  only  by  intervals  during  our 
waking  hours,)  an  accumulation  of  fenforial 
power  would  follow;  and  on  our  awaking  a 
delirium  would  fupervene,  fince  thefe  ideas 
caufed  by  fenfation  would  be  produced  with  fuch 
energy,  that  we  fhould  miftake  the  trains  of 
imagination  for  ideas  excited  by  irritation;  as 
perpetually  happens  to  people  debilitated  by 
fevers  on  their  firft  awaking:  for  in  thefe  fevers 
with  debility  the  general  quantity  of  irritation 
being  diminilhed,  that  of  fenfation  is  increafed. 
In  like  manner  if  the  anions  of  the  ftomach, 
intcftines,  and  various  glands»  which  are  perhaps 
in  part  at  leaft  cauled  by  or  catenated  with  agree- 
able  fenfation,  and  which  perpetually  exift  dur- 
ing our  waking  hours,  were  like  the  voluntary 
9  motional 
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motiom  fufpeiuicd  in  our  flccp ;  the  great  accu- 
mulation of  fenforial  powcr^  which  wouW  necef- 
.\         farily  follow,  would  be  liable  to  cxcitsc  inflamma- 
tion in  them. 

3.  When  by  our  oontinaed  poftuit5  in  flcep, 
fome  uncafy  fenfations  are  produced,  we  cither 
gradually  awake  by  the  exertion  of  volition,  or 
the  mufcles  connefbed  by  habit  with  fuch  fenfa- 
tions alter  the  pdiilion  of  tbcljody;  but  where 
the  ileep  is  uncommonly  profound,  and  thofe 
imealy  fenfations  great,   the  difeafe  called  the 
incubus,  or  nightmare,  is  produced.  '  Here  the 
defirc  of  moving  the  body  is  painfully  exerted,  but 
the  power  of  moving  it,  or  vdition,  i^  incapable 
of  a6lion,  till  we  awake.    Many  lefs  difagreeable 
flruggles  in  our  dreams,  as  when  we  wiih  in  vain 
to  fly  from  terrifying  objc<^,  conftitute  a  flightef 
degree  of  this  difeafe.     In  awaking  from*  the- 
nightmare  I  have  more  than  once  obferved,  th^t 
there  was  no  diforder  in  my  pulfe;  nor  do  I  be- 
lieve the  refpiration  is  laborious,  as  fomc  have 
affirmed.     It  occurs  to  people  whofe  fleep  is  too 
profound,  and  fome  difagteeablc  fenfation  exifts, 
which  at  other  times  would  have  awakened  them, 
and  have  thence  prevented  the  difeafe  of  night- 
mare; as  after  great  fatigue  or  hunger  with  too 
largea  fupper  and  wine,  which  occafion  our  fleep 
to  be  una»nmonly  profound.    See  No.  14,  of  this 
Section. 
4.  As  the  larger  mufclcs  of  the  body  are  much 
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more  fi-equently  fexcited  by  volition  than  by  fen- 
jation,  they  are  but  feldom  brought  intoadlion 
in  our  fleep :  but  the  ideas  of  the  mind  are  by 
habit  much  more  frequently  conne<fted  with  fen- 
fation  than  with  volition ;  and  hence  the  ceafelefs 
flow  of  our  ideas  in  dreams.  Every  one*8  experi- 
ence will  teach  him  this  truth>  for  w^  all  daily 
exert  miich  voluntary  mufcular  motion :  but  few 
of  mankind  can  bear  the  fatigue  of  much  volun-» 
tary  thinking* 

fl*  A  very  curious  circumftance  attending  thcfe 
6ur  fleeping  imaginations  is,  that  we  ftem  to  re- 
ceive thttn  by  the  fenfes.  The  mufcles,  which 
are  fubfervient  to  the  external  organs  of  fenfe, 
are  conne6led  with  volition^  and  ceafe  to  adl  in 
fleep;  hence  the  eyelids  are  clofed^  and  the  tym- 
panum 6{  the  ear  relaxed ;  and  it  is  probable  a 
flmilarity  of  voluntary  exertion  may  be  neceflary 
for  the  perceptions  of  the  other  nerves  of  fenfe ; 
for  it  is  obfeiTcd  that  the  papillae  of  the  tongue 
can  be  feen  to  become  eredled,  when  we  attempt 
to  tafl:e  any  thing  extremely  grateful.  Hewfon 
Exper.  Enquir.  V.  ii.  186.  Albini  Annot.  Acad. 
L.  i.  c.  15.  Add  to  this,  that  the  immediate 
organs  of  fenfe  have  no  objedts  to  excite  them  in 
the  darknefs  and  filence  of  the  night ;  but  their 
nerves  of  fenfe  nevferthelefs  continue  to  poflfefs 
their  perfe(5t  activity  fubfervient  to  all  their  nu- 
merous fenfitive  connexions.  This  vivacity  of 
our  nerves  of  fcnfc  during  the.  time  of  fleep  is 
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evinced  by  a  circimiftancc,  which  almoft  every 
one  muft  at  fome  time  or  other  have  experienced  ; 
that  is,  \(  we,  flcep  in  the  daylight,  and  endeavour 
to  fee  fome  ob)e<^  in  cpr.  dre^m,  the  light  is  ex- 
ceedingly painful  to  oar  eyes ;  and  after  repeated 
ftnjgglca  we  lament  in  our  flcep,  that  we  cannot 
fee  it.  In  this  cafe  I  apprehend  the  eyelid  is  in 
^ftie  degree  opened  by.  thjB  vehenyiDce  of  our 
fenfatiofis;  awd,  tlie  iris  being  dilated,  the  optic 
nerve  fliews  as  great  or  greater  fenfibility  than  ia 
our  waking  Jipurs.    See  No.  15.  of  this  Section. 

Whjen  we, axe  forcibly. M^ft^ed  at  midnight  (roua 
profound  flocp,  oiir  eyes  are  much  dazzled  with 
the  light  of  the  candle  for  a  rninutc  or  twoy  after 
there  has  been  fuffkient  time  allowed  for  the 
contra6tion  of  the  iris;  which  is  owing  to  the  ac- 
cumulation pf  fenforial  power  in  the  organ  oC 
vifion  durirg  its  ilate  of  Jefs  activity.  But  when 
we  have  dreamt  much  of  vifiblc  objcfts,  this  ac- 
cumiulation  of  fenforial  power  in  the  organ  of 
vifion  is  leffened  or  prevented^  and  we  awake  in 
the  morning  without  being  ctazzled  with  the 
light,  after  the  iris  has  had. time  to  contrad  itfelC 
This  is  a  matter  of  great  curiofity,  and  may  be 
thus  tried  by  any  one  in  the  day-light.  Clofc 
your  eyes,  and  cover  them  with  your  hat;  &ink 
for  a  minute  on  a  time,  whiob  you  are  aceuiloin- 
ed  to,  and  endeavour  to  fing  it  with  as  little  ac^ 
tivity  of  mind  as  poffible.  Suddenly  uncover 
and  open  your  eyes,  and  in  one  fecond  of  time 
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the  iris  will  coutradt  itfidf,  but  you  will  perceive 
the  day  more  luminous  for  fcveral  feconds,  owing 
to  the  accunialation  of  fenforial  power  in  the 
optic  nerve. 

Then  agai»i  clofe  and  cover  your  eyes,  and 
think  intcnfely  on  a  cube  of  ivxjry  twp  inches  ' 
dianaeter,  attending  firft  to  the  norti).  ^d  fouth 
fides  of  it,  and  then  to  the  odier  four  fides  of  it  \ 
then  get  a  clear  image  in  your  mind's  eye  of  all 
the  fides  of  the  fame  cube  coloured  red ;  and  then 
of  it  coloured  green;  and  then  of  it  coloured 
blue;  laftly,  open  your  eyes  as  in  the  former  ex- 
periment, and  after  the  firft  fecond  of  time  al- 
lowed for  the  contradlion  of  the  iris,  you  will  not 
perceive  any  increafe  of  the  light  of  the  day,  or 
dazzling;  becaufe  now  diere  is  no  accumulation 
of  fenforial  power  in  the  optic  nerve ;  that  having 
been  expended  by  its  aftion  in  thinking  over  vi- 
fible  objedts. 

This  experiment  is  not  eafy  to  be  made  at  firft, 
but  by  a  few  patient  trials  the  £a6l  appears  very 
certain;  and  ihews  clearly,  that  our  ideas  of 
imagination  are  repetitions  of  the  motions  of  the 
nerve,  wliich  were  originally  occafioned  by  the 
ftimulus  of  external  bodies ;  becaufe  they  equally 
expend  the  fenforial  power  in  the  organ  of  fpnfe. 
See  Sc€t.  III.  4.  which  is  analogous  to  our  being 
as  much  fiiUgued  by  thinking  as  by  labour. 

6.  Nor  is  it  in  our  dreams  alone,  but  even  in 
our  waking  reveries,  and  in  great  efforts  of  in- 
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vention^  fo  great  is  the  vivacity  of  our  ideas,  that 
we  do  not  for  a  time  diilinguifh  them  from  the 
real  prefence  of  fubftantial  objects:  though  the 
external  organs  of  fenfe  are  open,  and  furrounded 
with  their  ufual  ftimuli.  Thus  whilft  I  am 
thinking  over  the  beautiful  valley,  through 
which  I  yellerday  travelled,  I  do  not  perceive  the 
furniture  of  my  room :  and  there  are  fome,  whole 
waking  imaginations  are  fo  apt  to  run  into  pcr- 
fe&  reverie,  that  in  their  common  attention  to  a 
favourite  idea  they  do  not  hear  the  voice  of  the 
companion,  who  accofts  them,  unlefs  it  is  repeat- 
ed with  unufual  energy. 

This  perpetual  miftakc  in  dreams  and  reveries, 
where  our  ideas  of  imagination  are  attended  with 
a  belief  of  the  prefence  of  external  objeiSls,  evinces 
beyond  a  doubt,  that  all  our  ideas  are  repetitions 
of  the  motions  of  the  nerves  of  fenfe,  by  which 
they  were  acquired ;  and  that  this  belief  is  not, 
&s  fome  late  philofophers  contend,  an  inftindl  ne- 
ceflarily  conne^led  only  with  our  perceptions. 
.  7.  A  curious  queftion  demands  our  attention 
in  this  place ;  as  we  do  not  diftinguifli  in  our 
dreams  and  reveries  between  our  perceptions  of 
external  objedls,  and  our  ideas  of  them  in  their 
abfence,  how  do  we  diftinguifh  them  at  any 
lime  ?  In  «  dream,  if  the  fwectnefs  of  fugar 
occurs  to  my  imagination,  the  whitenefs  and 
hardnefs  of  it,  which  were  ideas  ufually  connected 
with  the  fwcetnefs,   immediately  follow  in  the 

train; 


Digitized  by 


Google 


Sect.  XVIII.  8.  OF  SLEEP.  293 

train;  and  I  believe  a  material  lump  of  fugar 
prefent  before  my  fenfcs:  but  in  my  -Waking 
hours,  if  the  fwcetnefs  occurs  to  my  imagination, 
the  ftimulus  of  the  table  to  my  h^nd,  or  of  the 
window  to  my  eye,  prevents  the  other  ideas  of 
the  hardnefs  and  whitenefs  of  the  fugar  from  fuc- 
ceeding;  and  hence  I  perceive  the  fallacy,  and 
difbelieve  the  exiftence  of  obje6b  correfpondent 
to  thofe  ideas,  whofe  tribes  or  trains  are  broken 
by  the  ftimulus  of  other  obje^ls.  And  fiirther  in 
our  waking  hours,  we  frequently. exert  our  voli- 
tion in  comparing  prefent  appearances  with  fuch, 
as  we  have  ufually  obferved ;  and  thus  correal 
the  errors  of  one  fenfe  by  our  general  knowledge 
of  nature  by  intuitive  analogy.  See  Scd.  XVII. 
3.  7.  Whereas  in  dreams  the  power  of  volition 
is  fufpcnded,  we  can  recolle6t  and  compare  our 
prefent  ideas  with  none  of  our  acquired  know- 
ledge, and  are  hence  incapable  of  obfervihg  any 
abfurdities  in  them. 

By  this  criterion  we  diftinguifh  our  waking 
from  our  flefeping  hours,  we  can  voluntarily  re- 
colle(5l.our  fleeping  ideas,  when  we  are  awake, 
and  compare  them  with  our  waking -ones;  but 
we  cannot  in  our  fleep  voluntarily  fecolledl  our 
waking  ideas  at  all. 

8.  The  vaft  variety  of  fcenery,  novelty  of  com- 
bination, and  diftin6lnefs  of  imagery,  are  other 
curious  circumftances  of  our  fleeping  imaginations. 
The  variety  of  fcenery  feems  to  arife  from  the  fupe- 
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rior  a($tivity  and  exccllenee  of  our  fenfc  of  vifioni 
which  in  an  inftant  unfolds  to  the  mind  extcnfiv^ 
fields  of  pleafurable  ideas;  while  the  other  fenfei 
colle<ft  their  objefts  llowly,  and  with  litde  com* 
bination ;  add  to  this,  that  the  ideas,  which  thift 
organ  prefents  us  with,  are  more  frequently  con- 
nected with  ourfenfation  than  thofe  of  any  other. 

9.  The  great  noveky  of  combination  is  owing 
to  another 'circumftance;  the  trains  of  ideas^ 
which  are  carried  on  in  our  waking  thoughts,  are 
in  our  dreams  diffevered  in  a  thoufand  places  by 
the  fufpenfion  of  volition,  and  the  abfence  of 
irritative  ideas,  and  are  hence  perpetually  falling 
into  new  catenations.  As  explained  in  Se<9:. 
XVI.  1.  9.  For  the  power  of  volition  is  perpe*^ 
tualjy  exerted  during  our  waking  hours  in  com-- 
paring  our  pafling  trains  of  ideas  with  our  ac* 
quired  knowledge  of  nature,  and  thus  forms 
xtiany  intermediate  links  in  their  catenation. 
And  the  irritative  ideas  excited  by  the  ftimulus 
of  the  objeAs,  with  which  we  are  furrounded, 
^rc  every  moment  intruded  upon  us,  and  form 
otiier  links  of  our  unceafing  catenations  of  ideas. 

10.  The  abfence  of  the  ftimuli  of  external  bo* 
dies,  and  of  volition,  in  our  dreams  renders  the 
organs  of  fenfe  liable  to  be  more  ftrongly  afie(fted 
by  the  powers  df  fenfation,  and  of  aflbciation. 
For  our  dcfires  or  averfions,  or  the  obtrufions  of 
furrounding  bodies,  diflferer  the  fenfitive  and 
aflbciate  tribes  of  ideas  in  our  waking  hours  by 
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introducing  thofeof  irritationand  volition  amongfl 
them.  Hence  proceeds  the  fuperior  diflin<SlneIs 
of  pleafurable  or  painful  imagery  in  our  fleep; 
for  we  recal  the  figure  and  the  features  of  a  long 
loft  friend,  whom  we  loved,  in  our  dmeams  with 
much  more  accuracy  and  vivacity  than  in  our 
waking  thoughts.  This  circumftance  contributes 
to  prove,  that  our  ideas  of  imagination  are  reite- 
ration^ of  thofe  motions  of  our  organs  of  fenfe, 
which  were  excited  by  external  obje6te;  bccaufe 
while  we  are  expofed  to  the  ftiqauli  of  prefent 
6bjei9^,  our  ideas  of  abfent  objedls  cannot  be  fo 
diftintftly  formed. 

11.  The  rapidity  of  the  fucceffion  of  tranf- 
anions  in  our  dreams,  is  almoft  inconceivable; 
infomuoh  that,  when  we  are  accidentally  awaken- 
ed by  the  jarring  of  a  door,  which  is  opened  into 
our  bedchamber,  we  fometimes  dream  a  whole 
hiftory  of  thieves  or  fire  in  the  very  inflant  of 
awaking. 

During  the  fufpenfion  of  volition  we  cannot 
ccwnpare  our  other  ideas  with  thofe  of  the  parts 
of  time  in  which  they  exift ;  that  is,  we  cannot 
compare  the  imaginary  fcene,  which  is  before  us, 
with  thofe  changes  of  it,  which  precede  or  follow 
it:  bccaufe  this  a6l  of  comparing  requires  recol- 
le6lion  or  voluntary  exertion.  Whereas  in  our 
waking  hours,  we  are  perpetually  making  this 
companion,  and  by  that  means  our  waking  ideas 
are  kept  confiftent  \Vith  each  other  by  intuitive 
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analogy ;  bat  this  comparifon  retards  the  fuccef- 
(ion  of  them,  by  occafioning  tlieir  repetition. 
Add  to  this,  that  the  tranfailions  of  our  dreamt 
qonfift  chiefly  of  vifible  ideas,  and  that  a  whole 
hiftbry  of  thieves  and  fire  may  be  beheld  in  an 
inftant  of  time  like  the  figures  in  a  picture. 

12.  From  this  incapacity  of  attending  to  the 
parts  of  time  in  our  dreams,  arifes  our  ignorance 
of  the  length  of  the  night ;  which,  but  from  our 
conflant  experience  to  the  contrary,  we  fhould 
conclude  was  but  a  few  minutes,  when  our  flccp 
is  perfect.  The  fame  happens  in  our  reveries; 
thus  when  we  are  jpofleffed  with  vehement  joy, 
grief,  or  anger,  time  appears  ihort,  for  we  exert 
370  volition  to  compare  the  prefent  fcenery  with 
the  pall  or  future;  but  when  we  arc  compelled 
to  perform  thofe  exercifes  of  mind  or  body,  which 
are  unmixed  with  paffion,  as  in  travelling  over  a 
dreary  country,  time  appears  long;  for  our  dc^ 
fire  to  finifh  our  journey  occafions  us  more  fre- 
quently to  compare  our  prefent  fituation  with  tho 
parts  of  time  or  place,  which  are  before  and  be- 
hind us. 

So  when  we  are  enveloped  in  deep  contem-^ 
plation  of  any  kind,  or  in  reverie,  as  in  reading 
a  very  interefting  play  or  romance,  we  meafuro 
time  very  inaccurately;  and  hence,  if  a  play 
greatly  aflfeds  our  paflions,  the  abfurdities  of 
pafling  over  many  days  or  years,  and  of  peipc- 
tual  changes  of  place,  are  not  perceived  by  the 
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audience  i  as'  is  experienced  by  every  one^  \s^ho 
reads  or  fees  fome  plays  of  the  immortal  Shak* 
ipeare ;  but  it  is  neceifary  for  inferior  authors  to 
obferve  thofe  rules  of  the  vififtM*  and  irpiTov  incul* 
cated  by  Ariftotle,  becaufe  their  works  do  not 
interell  the  paiSons  fufEciently  to  produce  com* 
plete  revme. 

Thofe  works^  however,  whether  a  romance  or 
a  fermon,  which  do  not  intereft  us  fo  much  as  to 
induce  reverie,  may  neverthelefs  incline  us  to 
IJeep.  For  thofe  pleafurable  ideas,  which  are 
prefented  to  us,  and  are  too  gentle  to  excite 
laughter,  (which  is  attended  with  interrupted 
voluntary  exertions,  as  explained  SeA.  XXXIV* 
1*  4.)  and  which  are  not  accompanied  with  any 
other  emotion,  which  ufually  excites  fome  volun- 
tary exerdon,  as  apger,  or  fear,  are  liable  to 
produce  fleep;  which  conMs  in  a  fufpenfipn  of 
all  voluntary  power.  But  if  the  ideas  thus  pre- 
iented  to  us,  intereft  our  attention,  and  are  ac- 
eompanied  with  fo  much  pleafurable  or  painful 
lenfation  as  to  excite  our  volimtary  exertion  at 
the  fame  time,  reverie  is  the  confequenoe.  Hence 
an  ihtcrefting  play  produces  reverie,  a  tedious 
one  produces  fleep:  in  the  latter  we  become  ex- 
liaufled  by  attention,  and  are  not  excited  to  any 
Toluntary  exertion,  and  therefore  fleep?  in  the 
former  we  are  excited  by  fome  emotion,  which 
prevents  by  its  paii)  the  fufpcwfion  of  volition, 
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and  in  aft  mvith  as  it  mtercfts  us,  mdaces  reverie, 
as  explained  in  the  next  Section. 

But  when  our  fleep  is  imperfeft,  as  ^^hcn  we 
have  determined  to  rife  in  half  an  hour,  time  ap- 
pears longer  to  us  than  in  nioft  other  iittrntioM. 
Here  our  folicitude  not  to  overfleep  the  deter- 
mined time  induces  us  in  this  imperfWl  fleep  td 
compare  the  quick  changes  of  imagined  fcencry 
Tfith  the  parts  of  time  or  place,  they  wotild  have 
taken  up,  had  they  real  cxiftence;  and  that  mon5 
frequently  than  in  our  waking  hours ;  and  hence 
the  time  appears  longer  to  os:  and  I  makend 
doubt,  but  the  permitted  time  appears  long  to  a 
man  going  to  the  gallows,  as  the  fear  of  its  quick 
lapfe  will  make  him  think  frequently  about  it. 

13.  As  we  gain  our  knowledge  of  time  by 
comparing  the  prefent  fcenery  with  the  paft  and 
future,  and  of  place  by  comparing  the  fituations 
of  objefts  vnth  each  other;  fo  we  gain  our  idea 
of  confcioufnefs  by  comparii>g  ourfelvcs  with  the 
fcenery  around  us ;  and  of  identity  by  comparing 
our  prefent  confcioufnefe  with  our  paft  confciouf- 
nefs :  as  we  never  think  of  time  or  place,  but 
when  wc  make  ihecomparifons  above  ment]<mcd, 
fo  we  never  think  of  confcioufnefs,  but  when  we 
compare  our  own  exiftencc  with  that  of  other  ob- 
je^Sks ;  nor  of  identity,  but  when  wc  compare  our 
prefent  and  our  paft  confciouihefs.  Hence  the 
coD£:uoufne&  of  our  own  exiftence^  aad  of  our 
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identity,  13  owing  to  a  voluntary  exertion  of  our 
tninds:  and  on  that  account  in  our  complete 
dreams  we  neither  meafure  time,  are  furprifed  at 
the  fudden  changes  of  place,  nor  attend  to  our 
own  cxiftence,  or  identity;  becaufe  our  power  of 
volition  is  fufpended.  But  all  thefe  circumilances 
arc  more  or  lefs  obfervable  in  our  incomplete 
ones;  for  then  we  attend  a  little  to  the  lapie  of 
time,  and  the  changes  of  place,  and  to  our  own 
exiftei)2ce;  and  even  to  our  identity  of  perfon ;  for 
a  lady  feldom  dreams,  that  ihe  is  a  foldier;  nor 
a  man,  that  he  is  brought  to  bed. 

14.  As  loi^  as  our  fenfations  only  excite  their 
fenfual  motions,  or  ideas,  our  fleep  continues 
founds  but  as  foon  as  they  excite  defires  or  aver- 
iions,  oiu:  fleep  becomes  imperfeft;  and  when 
that  deiire  or  averfion  is  fo  ilrong,  as  to  produce 
voluntary  motions,  we  begin  to  awake;  the  lar-  • 
gcr  mufcles  of  the  body  are  brought  into  a<^ion 
to  remove  that  irritation  or  fenfation,  which  a 
continued  pofture  has  caufed;  we  ilretch  our 
limbs,  and  yawn,  and  our  fleep  is  thus  broken 
by  the  accumulation  of  voluntary  power. 

Sometimes  it  happens,  that  the  a6l  of  waking 
isr^  fuddcnly  produced,  and  this  foon  after  the 
commencement  of  fleep;  which  is  occafloned  by 
fome  fenfation  fo  difagreeable,  as  inflantaneoufly 
to  excite  the  power  of  volition;  and  a  temporary 
adiion  of  all  the  voluntary  motions  fuddenly  fuc- 
eeeds^  and  we  flart  awoke*    This  is  fometimes 
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accompanied  with  loud  noife  in  the  ears,  and 
with  fome  degree  of  fearj  and  when  it  is  in  great 
cxcefs,  fo  as  to  produce  continued  convulfivc 
motions  of  thofc  mufcles,  which  are  generally 
fubfervient  to  volition,  it  becomes  epilepfy:  the 
fits  of  which  in  fome  patients  generally  commence 
during  flecp.  This  differs  from  the  night-marc 
defcribed  in  No.  3.  of  this  Se6Uon,  becaufe  in 
that  the  difagrccable  fenfation  is  not  fo  great  as 
to  excite  the  power  of  volition  into  acftion ;  for  as 
foon  as  that  happens,  the  difeafe  ceafes. 

Another  circumftance,  which  ibmetlmes  awakes 
people  foon  after  the  commencement  of  their 
fleep,  is  where  the  voluntary  power  is  already  fo 
great  in  quantity  as  almoft  to  prevent  them  from 
falling  afleep,  and  then  a  little  accumulation  of 
it  foon  again  awakens  them;  this  happens  in 
cafes  of  infanity,  or  where  the  mind  has  been 
lately  much  agitated  by  fear  or  anger.  There  is 
another  cicumftance  in  which  fleep  is  likewife  of 
fhort  duration,  which  arifes  from  great  debility, 
as  after  great  over-fatigue,  ^nd  in  fome  fevers, 
where  the  ftrength  of  the  patient  is  greatly  dimi- 
niihed :  as  in  thefc  cafes  the  pulfe  intermits  or 
flutters,  and  the  refpiration  is  previoufly  affedled, 
it  feems  to  originate  from  the  want  of  fome  vo- 
luntary efforts  to  facilitate  refpiration,  «is  when 
we  are  awake,  and  is  further  treated  of  in  Vol. 
II.  Clafs  I.  2.  I.  2.  on  the  Difeafes  of  the  Vqlun- 
tary  Power.    Art  Somnus  interruptus. 
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15«  We  come  now  to  thofe  motions  which 
depend  ott  irritation.  The  motions  of  the  artcr 
rial  and  glandular  fyftems  continue  in  our  fleep, 
proceeding  flower  indeed,  but  ftronger  and  more 
uniformly,  than  in  our  waking  hours,  when  they 
are  incommoded  by  external  flimuli,  or  by  the 
morements  of  volition ;  the  motions  of  the  muf* 
clcs  fubfervient  to  refpiration  continue  to  be  fti* 
mulated  into  a6lion,  and  the  other  internal  fenfes 
of  hunger,  thirft,  and  luft,  arc  not  onlyoccafi- 
onally  excited  in  our  fleep,  but  their  irritative  mo- 
tions are  fucceeded  by  their  ufual  fenfations,  and 
make  a  part  of  the  farrago  of  Our  drean>s.  Thefe 
fenfations  of  the  want  of  air,  of  hunger,  thirft, 
and  luft,  in  our  dreams,  contribute  to  prove, 
that  the  nerves  of  the  external  fenfes  are  alfa 
alive  and  excitable  in  our  fleep ;  but  as  the  fti- 
muli  of  external  objects  are  either  excluded  from 
them  by  the  darkncfs  and  filence  of  the  night,  or 
their  accefs  to  them  is  prevented  by  the  fufpen- 
fion  of  volition,  thefe  nerves  of  fenfe  fall  more 
readily  into  their  connexions  with  fenfation  and 
•  with  aflTociation ;  becaufe  much  fenforial  power, 
which  during  the  day  was  expended  in  moving 
the  external  organs  of  fenfe  in  confequence  of  ir- 
ritation from  external  flimuli,  or  in  confequence 
of  volition,  becomoj  now  in  fome  degree  accu- 
mulated, and  renders  the  internal  or  imrmcdiate 
organs  of  fenfe  more  eafily  excitable  by  the  other 
fenforial  powers.    Thus  in  refpe6l  to  the  eye,  the 
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irritation  from  external  ftirauli,  and  the  power 
of  volition  during  our  waking  hoursi  derate  tht! 
eye-lids,  adapt  the  aperture  of  the  iris  to  the 
quantity  of  light,  the  focus  of  the  cryftalline  hu* 
mour,  and  the  angle  of  the  optic  axifes  to  the 
diftance.of  the  obgeft,  all  which  perpetual  a<Slivi- 
ty  during  the  day  expends  much  fenforial  power, 
which  is  faved  during  our  fleep. 

Hence  it  appears,  that  not  only  thofe  parts  of 
the  fyftem,  which  are  always  excited  by  internal 
llimuli,  as  tlie  ftomach,  inteftinal  canal,  bile- 
du6ls,  and  the  various  glands,  but  tlie  organs  of 
fenfe  alfo  may  be  more  violently  excited  into 
a^lion  by  the  irritation  from  internal  ftimuli,  or 
by  fenfation,  during  our  fleep  than  in  our  wak- 
ing hours;  becaufe  during  the  fufpenfion  of  vo* 
lition,  there  is  a  greater  quantity  of  the  fpirit  of 
animation  to  be  expended  by  the  other  fenforial 
powers.  On  this  accoimt  our  irritability  to  in- 
ternal ftimuli,  and  our  fenfibility  to  pain  or  plea-p 
iure,  is  not  only  greater  in  fleep,  but  increafes  as 
our  fleep  is  prolonged.  Whence  digeflion  and 
fecretion  are  performed  better  in  fleep,  than  in 
our  waking  hours,  and  our  dreams  in  the  mom* 
ing  have  greater  variety  and  vivacity,  as  our  fen- 
fibility increafes,  than  at  night  when  we  firft  lie 
'down.  And  hence  epileptic  fits,  which  are 
always  occafioned  by  fome  difagreeable  fenfation, 
fo  frequently  attack  thofe,  who  are  fubje<Sl  to 
them,  in  their  fleep;  becaufe  at  this  time  the 
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ty&^m  is  more  esxutable  by  painfial  fenfation  la 
confequence  of  internal  ftimuli ;  and  the  power 
of  volition  is  then  faddenly  exerted  to  relieve  this 
pain,  as  explained  Sedt.  XXXIV.  l,  4. 

There  is  a  difeafe,  which  frequently  affWls 
^hildrcu  ir»  the -cradle,  which  is  termed  ecftafy, 
and  fcems  tp  confift  in  certain  exertions  to  re- 
lieve painful  fenfation,  in  which  the  voluntary 
power  is  not  fo  far  excited  as  totally  to  awaken 
them,  and  yet  is  fufficient  to  remove  the  diiagrec- 
ablc  ieiifation,  which  excites  it;  in  this  cafe 
changing  the  pofture  of  the  cliild  fireqxiently  re- 
^eves  it 

I  have  at  this  time  under  my  care  an  elegant 
young  man  about  twenty-two  years  of  age^  who 
feldom  lleeps  more  than  an  hour  without  expe- 
riencing a  convuliion  fit ;  which  ceafes  in  about 
hal£  a  minute  without  any  fubfequent  flupor. 
I^rge  dofcs  of  opium  only  prevented  the  parox- 
yfais,  fo  long  as  they  prevented  him  from  flcep- 
ing  by  the  intoxication,  which  they  induced. 
Other  medicines  had  no  tffcA  on  him.  He  was 
gendy  awakened  evcp7  half  hour  for  one  night, 
but  without  good  efied,  as  he  foon  Aept  again, 
and  the  fit  returned  at  about  the  fame  periods  of 
time,  for  the  accumulated  fenforial  power,  which 
occafioncd  the  increafed  fenfibility  to  pain,  was 
not  thus  cxhaufted.  This  cafe  evinces,  that  the 
fei^bility  of  the  fyftcm  to  internal  excitation  in- 
^ea&s,  as  our  ilcep  is  prolonged ;  till  the  pain 
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thus  occafioncd  produces  voluntary  exertion} 
which,  when  it  is  in  its  ufual  degree^  only  awakens 
tis ;  but  when  it  is  more  yicdcnt^  it  occaftons  con- 
vulfions. 

The  cramp  in  the  calf  of  the  leg  is  toothci* 
kind  of  convullion,  whi^h  generally  commences 
in  fleep,  occafioned  by  the  continual  incre^e  of 
irritability  fix)m  internal  flimuli^  or  of  fenfibility, 
during  that  ftatc  of  our  exiftence*     The  cramp  is 
a  violent  exertion  to  relieve  pain,  generally  either  * 
of  the*  Ikin  from  cold,  or  of  the  bowels,  as  in  fomc 
diarrhoeas,  or  from  the  mufcles  having  been  pre- 
vioully  overflretched,  as  in  walking  up  cm:  down 
ifteep  hills.    But  in  thefe  con  vulfions  of  the  muf- 
des,  which  form  the  calf  of  the  leg,  the  con- 
tra<5lion  is  fo  violent  as  to  occafion  another  pain 
in  confequence  of  their  own  too  violent  contrac- 
tion, as  foon  as  the  original  pain,  which  caufed 
the  contraction,  is  removed*    And  hence  the 
^ramp,  or  fpafm,  of  thefe  mufcles  is  ccmtinued 
without  intermiflion  by  this  new  pain^  unlike  tlie 
alternate  convulfions  and  remiilions  in  epileptic 
fits.    The  rcafon,  that  the  contra6lion  of  thefe 
mufcles  of  the  calf  of  the  leg  is  more  violent  dur- 
ing their  con  vtdfion  than  that  of  others,  depends 
on  the  weaknefs  of  their  antagonift  mufcles ;  for 
after  thefe  have  been  contra6lcd  in  their  ufual  ac- 
tion, a^  at  every  ftep  in  walking,  they  are  agaia 
extended,  not,  as  moft  other  mufcles  are,  by  their 
antagonifld^  but  by  the  weight  of  the  whole  body 
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on  the  balls  of  the  toes ;  and  that  weight  applied 
to  great  mechanical  advantage  on  the  heel,  that 
is,  on  the  other  end  of  the  bone  of  the  foot,  which 
thus  a6ls  as  a  lever. 

Another  difeafe^  the  periods  of  which  general- 
ly commence  during  our  fleep,  is  the  afthma. 
Whatever  may  be  the  remote  caufe  of  paroxyfms 
of  afthma,  the  immediate  caufe  of  the  convullive 
refpiration>  whether  in  the  common  afthma,  or 
in  what  is  termed  the  convulfive  afthma,  which 
are  perhaps  only  different  degrees  of  the  fame 
difcafe,  miift  be  owing  to  violent  voluntary  ex- 
ertions to  relieve  pain,  as  in  other  convulfions ; 
and  the  increafe  of  irritability  to  internal  ftimuli, 
or  of  feniibility,  during  fleep  muft  occafion  them 
to  commence  at  this  time. 

Debilitated  people,  who  have  been  unfortu- 
nately accuftomed  to  great  ingurgitation  of  fpi- 
rituous  potation,  frequently  part  with  a  great 
quantity  of  water  during  the  night,  but  with  not 
more  than  ufual  in  the  day-time.  .  This  is  owing 
to  a  beginning  torpor  of  the  ablbrbent  fyftem, 
and  precedes  anafarca,  which  commences  in  the 
day,  but  is  cured  in  the  night  by  the  increafe  of  the 
irritability  of  the  abforbent  fj^em  during  fleep, 
which  thus  imbibes  from  the  cellular  membrane 
tlie  fluids,  which  had  been  accumulated  there 
during  the  day ;  though  it  is  poflSble  the  hori- 
zontal pofition  of  the  body  may  contribute  fomc- 
tbing  to  this  puipofe,  and  alfo  the  greater  im- 
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lability  of  fome  branches  of  the  abforbent  vcflels, 
which  open  their  mouths  in  the  cell^  of  the  cel- 
lular membrane,  than  that  of  otlier  branches. 

As  foon  as  a  perfon  begins  to  fleep,  the  irrita- 
biliiy  and  fenfibiBty  of  the  fyftem  begin  to  in- 
creafe,  owing  to  the  fufpenfion  of  volition  and  the 
exdofion  of  external  ftimuli.  Hence  the  a6lions 
of  the  veflels  in  obedience  to  internal  ilimula- 
tion  become  ftronger  and  more  energetic,  though 
lefs  frequent  in  refpedl  to  nimiber.  And  as  many 
of  the  fccretions  arc  increafed,  fo  the  heat  of  the 
fyftem  is  gradually  increafed,  and  the  extredii- 
ties  of  feeble  people,  which  had  been  cold  during 
the  day,  become  warm.  Till  towards  mornii^ 
many  people,  become  fo  warm,  as  to  find  it  necef- 
fary  to  throw  off  fome  of  their  bed-clothes,  as 
foon  as  they  awake;  and  in  otliers  fweats  are  fo 
liable  to  occur  towards  morning  during  their 
fleep. 

Thus  thofe,  who  arc  not  accuftoraed  to  fleep 
in  the  open  air,  are  very  liable  to  take  cold,  if 
they  happen  to  fall  afleep  on  a  garden  bench,  or 
in  a  carriage  with  the  window  open.  For  as  the 
fyftem  is  warmer  during  fleep,  as  above  explain- 
ed, if  a  current  o\  cold  air  aiFc6ts  any  part  of 
the  body,  a  torpor  of  that  pert  is  more  efFc6hially 
produced,  as  when  a  cold  blaft  of  air  through  a 
key-hole  or  cafement  falls  upon  a  perfon  in  a 
warm  room.  In  thofe  cafes  the  afteded  part  pof- 
feflcs  lefs  irritability  in  refpc(9:  to  heat,  from  its- 
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baying  preyio^ily  been  expofed  to  a  greater  fti- 
mvlm  of  heat,  as  in  the  warm  room,  or  during 
fleep ;  and  hence,  when  the  ftimulu?  of  heat  is 
diminiihed,  a  torpor  is  liable  to  enfue ;  that  is, 
we  take  cold.  Hence  people  who  fleep  in  the 
ppen  air,  generally  feel  chilly  both  at  the  ap« 
preach  of  fleep,  and  on  their  awaking ;  and 
hence  many  people  arc  perpetually  fubjedl  to  ca-. 
tarrhs  if  they  fleep  in  a  lefs  warm  head-drefs,  than 
that  which  they  wear  in  the  day. 

16.  Not  only  the  fenforial  powers  of  irritation 
and  of  fenfation,  but  that  of  aflbciation  alfo  ap- 
p^r  to  a6l  with  greater  vigour  during  the  fufpen- 
lion  of  volition  in  fleep.  It  will  be  fhcvm  in 
another  place,  that  the  gout  generally  firfl:  at- 
tacks the  liver,  and  that  afterwards  an  inflamma- 
tion of  the  ball  of  the  great  toe  commences  by 
afl[bciation,  and  that  of  the  liver  ceafes.  Now  aa 
this  change  or  metafl:afis  of  the  adivity  of  the 
fyilem  generally  commences  in  fleep,  it  follows, 
that  tbefe  aflbciatipns  of  motion  exift  with  great- 
er energy  at  that  time ;  that  is,  that  the  fenfo- 
rial faculty  of  aflbciation,  like  thofe  of  irritation 
and  of  fenfation,  becomes  in  fome  meafure  accu- 
mulated during  the  fufpenfion  of  volition. 

Other  aflbciate  tribes  and  trains  of  motions,  as 
well  as  the  irritative  and  fenfitive  ones,  appear  to 
be  increafed  in  their  adlivity  during  the  fufpen- 
fion of  yplition  in  fleep.     As  thofe  which  contri- 
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bute  to  circulate  the  blood,  and  to  perform  the 
various  fecretions ;  as  well  as  the  aflbciate  tribes 
and  trains  of  ideas,  which  contribute  to  fumrfh 
the  perpetual  fireams  of  our  dreaming  imagina- 
tions. 

In  fleep  the  fecretions  have  generally  been  fup- 
pofed  to  be  diminiihed,  as  the  expedtorated  mu- 
cus in  coughs,  the  fluids  difcharged  in  diarrhoeas^ 
and  in  lalivation,  except  indeed  the  fecretionof 
fweat,  which  is  often  vilibly  increafed.  l^his  er- 
ror feems  to  have  arifen  from  attention  to  the  ex- 
cretions rather  than  to  the  fecretions.  For  the 
fecretions,  except  that  of  fweat,  are  genersdly  re- 
ceived into  refervoirs,  as  the  urine  into  the  blad- 
der, and  the  mucus  of  the  inteflines  and  lungs 
into  their  refpeilive  cavities ;  but  thefe  refervoirs 
do  not  exclude  thefe  fluids  immediately  by  their 
ftimulus,  but  require  at  the  fame  time  fome  vo- 
hmtary  efforts,  and  therefore  permit  them  to  re- 
main during  fleep.  And  as  they  thus  continue 
longer  in  thofe  receptacles  in  our  fleeping  hours,  ^ 
greater  part  is  abforbed  from  them,  and  the  remain- 
der becomes  thicker,  and  fometimes  in  lefs  quan- 
tity, though  at  the  time  it  was  fecrcted  the  fluid 
was  in  greater  quantity  than  in  our  waking  hours. 
UTius  the  urine  is  higlier  coloured  after  long  fleep ; 
wliich  fliews,  that  a  greater  quantity  has  been  fe- 
ereted,  and  that  more  of  the  aqueous  and  faline  part 
has  been  reabforb'ed,  and  the  earthy  part  left  in  the 
bladder;  hence  tliick urine  in  fevers  fliews  only 
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a  greater  a6iion  of  the  veflels  which  fecrete  it  in 
the  kidneys,  and  of  thofe  which  abforb  it  from 
the  bladder. 

The  fame  happens  to  the  mucus  expcSoratcd 
in  coughs,  which  is  thus  thickened  by  abforption 
of  its  aqueous  and  faline  parts;  and' the  lame  of 
the  feces  of  the  inteftines.  Frcwn  ^  hence  it .  ap- 
pears, and  (torn  what  has  beaen  faid  in  No.  15  of 
this  Section  concerning  the  incr«5afe;of  irritabili- 
ty and  of  fcnfibiiity  during  fleep,  thiat  the  fecre- 
tions  are  in  general  rather,  increafed  than  dinvi* 
niihed  during  thefe  hours  of  our  cxLfteiice;  and 
it  is  probable  that  nutrition  isaknoft  ^ntipely  per^ 
formed  in  ileep ;  and  that  young  anii^als  grow 
more  at  this  time  than  in  .their  waking  hours,  as 
young  plants  have  long  fince  been  obfervcd  to 
grow  more  in  the  night,  which  is  their  time  of 
ileep. 

17,  Two  other  remarkable  circumftances  of 
our  dreaming  ideas  arc  their  inconfiftency,  and 
the  total  abfence  of  furprife.  Thus  s^e  feem  to 
be  prefent  at  more  extraordinary  metamor- 
phofes  of  animals  or  tree3>  than  are  to  be  met 
with  in  the  &bles  of  antiquity;  and  appear  to  be 
tranfported  from  place  to  place,  which  feas  divide, 
as  quickly  as  the  changes  of  fcener}'  arc  perfonn- 
ed  in  a  play-houfe ;  and  yet  are  not  fenlible  of 
their  iilconliftency,  nor  in  the  lea  it  degree  af- 
fc6kcd  with  furprife. 

Wc  mull  conlider  this  circumftance  more  mi- 
X  3  nutely. 
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riutcly.  In  odr  waking  traihs  bf  idt^  thofc  that 
are  inconfiftent  with  the  ufual  order  of  natore,  fo 
rarely  have  occurred  to  us,  that  their  connexi(m 
is  the  flig^teft  of  all  others^  hence,  when  a  con^ 
iiftent  train  of  idcks  is  exhaufted,  we  attend  to 
the  external  ftiinuli,  thM  Ufually  furround  tis, 
rather  than  to  any  inconfiftent  idea,  which  mi^t 
otherwife  prfefent  itfelf :  and  if  an  iticonlifteot 
idea  Ihould  intrude  itfelf,  we  irmnediatelj^x^pm- 
pare  it  with  thei  preceding  one,  and  voldntariljr 
reject  the  train  it  would  introduce;  this  appears 
further  iti  the  Sedlion  on  Reverie,  in  which  llatc 
df  the  mind  external  ftimuii  are  not  attended  to, 
and  yet  the  ftrcams  of  ideas  are  kept  cofaiiftcnt 
by  the  efibrls  of  volition.  But  as  our  faculty  of 
volition  is  fufpended,  and  all  external  ftimoli  are 
excluded  in  fleep,  this  {lighter  ooni%kion  of  ideas 
takes  place ;  and  the  train  is  faid  to  be  inconfift- 
ent ;  that  is,  diffimilar  to  the  ufual  order  of 
nature. 

But,  when  any  confiftent  train  of  Ibrifititc  or 
voluntaiy  ideas  is  flowing  along,  if  any  external 
ftimulus  afFeifts  us  fd  violently,  as  to  intrude  irri- 
tative ideas  forcibly  into  the  mind,  it  difimites  the 
former  train  of  ideas,  and  we  are  affedlcd  With  fur- 
prife.  Thefe  fiimuli  of  unufual  energy  oir  novelty 
not  only  difunite  our  common  trains  of  ideas,  but 
the  trains  of  mufcular  motions  alfo,  which  have  aol 
been  long  eftabliflied  by  habit,  and  diftwBthbfc 
that  have.  Some  people  become  motlonte&  by 
great  furprife,  the  fits  of  hiccup  and  of  ague  have 
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been  often  removed  by  it^  and  it  even  affihSls  fee 
noovements  of  the  heart,  and  arteries;  but  in  oar 
fleep,  all  external  ftimuli  are  excluded,  and  in 
confequence  no  furprife  can  exrft*  Sec  Se<5lioa 
XVII.  3.  7. 

18.  We  frequently  awake  with  pleafore  from 
a  dream,  which  has  delighted  us,  without  being 
able  to  recolleft  the  tranfaiftions  of  it ;  unlefs 
p^haps  at  a  diftance  of  time,  fome  analogous  idea 
may  introduce  afrelh  this  forgotten  train :  and  in 
our  waking  reveries  we  fometimes  in  a  moment 
lofe  the  train  of  thought,  but  continue  to  feel  Jthe 
glow  of  pleafure,  or  the  depreifion  of  fpirits,  it 
pccafioned :  whilft  at  other  times  we  can  retrace 
with  eafe  thefe  hiftories  of  our  reveries  and 
dreams. 

The  above  explanation  of  furprife  throws  light 
upon  this  fubjeA.  When  we  are  fuddenly  awak- 
ed by  any  violent  ftimulus,  the  furprife  totally 
difunites  the  trains  of  our  lleeping  ideas  from 
thofe  of  our  waking  ones;  but  if  we  gradually 
awake,  this  does  not  happen  ;  and  we  readily  un- 
ravel the  preceding  trains  of  imagination. 

19.  There  are  various  degrees  of  furprife; 
the  more  intent  we  are  upon  th^  train  of  ideas, 
which  wc  are  employed  about,  the  more  violent 
muft  be  the  Uimulus  that  interrupts  them,  and 
the  greater  is  the  degree  of  furprife.  I  have  ob- 
fcnred  dogs,  who  have  flept  by  the  .fire,  aivl  by 
their  obfcure  barking  and  ftruggling  have  ap- 
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pcared  very  intent  on  their  prey,  that  fliewcd 
great  furprife  for  a  few  feconds  after  their  awak- 
ing by  looking  eagerly  around  them  ;  which  they 
did  not  do  at  other  times  of  waking.  And  an  in- 
telligent friend  of  mine  has  remarked,  that  his 
lady,  who  frequently  fpeaks  much  and  articulate- 
ly in  her  fleep,  could  never  recolledl  her  dreams 
in  the  morning,  when  this  happened  to  her :  but 
that  when  (he  did  not  fpeak  in  her  fleep,  flie 
could  always  recolle6l  them. 

Hence,  when  our  fenfations  aft  fo  ftrongly  in 
fleep  as  to  influence  the  larger  mufcles,  as  in 
thofe,  who  talk  or  ftruggle  in  their  drpatns ;  or 
in  thofe,  who  are  aflFefted  with  complete  reverie 
(as  defcribcdin  the  next' Seft ion),  great  furprife 
is  produced,  when  they  awake;  and  thefe  as 
iwell  as  thofe,  who  are  completely  drunk  or  deli- 
rious, totally  forget  afterwards  their  imaginations 
at  thofe  times. 

20.  As  the  immediate  caufe  of  fleep  ponfifls 
in  the  fufpenlion  of  volition,  it  follows,  that 
whatever  diminiflies  the  general  quantity  of  fen- 
forial  poAyer,  or  derives  it  from  the  faculty  of 
volition,  will  conftitute  a  remote  caufe  of  fleep ; 
fuch  as  fatigue  from  mufcular  or  mental  exer- 
tion, which  diminiflies  the  general  quantity  of 
fenforial  power ;  or  an  increafe  of  the  fenfitive 
motions,  as  by  attending  to  foft  mufic,  \5rhich 
diverts  the  fenforial  power  from  the  faculty  of 
volition ;  or  laftly>  by  inpreafe  of  the  irritative 
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motions,  as  by  wine,  or  food,  or  warmth ;  which 
not  only  by  their  expenditure  of  fenforial  power 
diminifh  the  quantity  of  volition ;  but  alfo  by 
their  producing  pleafureabl^  fenfations  (which 
occafion  other  mufcular  or  fenfual  motions  in  con- 
fequence),  doubly  decreafe  the  voluntafy  power, 
and  thus  more  forcibly  produce  fleep.  See  Se<St 
XXXIV.  1.  4. 

Another  method  of  inducing  fleep  is  delivered 
in  a  very  ingenious  work  lately  publiflied  by  Dr. 
Beddoes.  Who  after  lamenting  that  opium  fre- 
quently occalions  reftleflfnefs,  thinks,  "  that  in 
moft.  cafes  it  would  be  better  to  induce  fleep  by 
the  abftradlion  of  ftimuli,  than  byexhaufting  the 
excitability;**  and  adds,  "  upon  this  principle 
we  could  not  have  a  better  foporific  than  an  at  • 
mofphere  with  a  diminiflied  proportion  of  oxy- 
gene  air,  and  that  common  air  might  be  admit- 
ted after  the  patient  was  afleep.'*  (Obferv.  on 
Calculus,  &c.  by  Dr.  Beddoes,  Murray.)  If  it 
ihould  be  found  to  be  true,  that  the  excitability 
of  the  f)rftem  depends  on  the  quantity  of  oxygene 
abforbed  by  the  lungs  in  refpiration  according  to 
the  theory  of  Dr.  Beddoes,  and  of  M.  Girtanner, 
this  idea  of  fleeping  in  an  atmofphere  with  lefs 
oxygene  in  its  compofition  might  be  of  great  fer- 
vice  in  epileptic  cafes,  and  in  cramp,  and  even  in 
fits  of  the  afthma,  where  their  periods  commence 
from  the  increafe  of  irritability  during  fleep. 

Sleep  i3  likewife  faid  to  be  induced  by  media- 
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nic  prdTure  on  the  brain  id  the  cafes  of  fpina  bi- 
fida. Where  there  has  been  a  defedl  of  one  of 
the  vtttebrae  of  the  back,  a  tumour  is  protruded 
in  confequence;  and,  whenever  this  tumour  has 
been  comprefled  by  the  hand,  fleep  is  faid  to  be 
induced,  becaufe  tlie  whole  of  the  brain  both 
within  the  head  and  fpine  becomes  comprefled  by 
the  retroceflion  of  the  fluid  within  the  tumour. 
But  by  what  means  a  compreflion  of  the  brain 
induces  fleep  has  not  been  explained,  but  prob^ 
bly  by  diminifliing  the  fecretion  of  fcnforial 
power,  and  then  the  voluntary  motions  become 
fufpended  previoufly  to  the  irritative  ones,  as  oc- 
curs in  mofl:  dying  perfons. 

Another  way  of  procuring  fleep  mechanically 
was  related  to  me  by  Mr.  Brindley,  the  i^unous 
canal  engineer,  who  was  brought  up  to  the  bu- 
finefs  of  a  mill-wright ;  he  told  me,  that  he  had 
more  than  once  feen  the  experiment  of  a  man  ex- 
tending himfelf  acrofs  the  laige  flione  of  a  com- 
mill,  and  that  by  gradually  letting  the  fl:one 
whirl,  the  man  fell  afleep,  before  the  ftone  had 
gained  its  fulj  velocity,  and  he  fuppofed  would 
have  died  without  pain  by  the  continuance  or  in* 
crtajfe  of  the  motion.  In  this  cafe  the  centrifu- 
gal motion  of  the  head  and  feet  muft  accumulate 
Ac  blood  in  both  thofe  extremities  of  the  body, 
and  thus  comprefs  the  brain. 

Laftly,  we  fliould  mention  the  application  of 
cdd;  which)  when  in  a  lefs  degree,  produces 
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watehfulnefs  by  thfc  jiiiin  it  dtcaEfiom,  ahd  Hit 
tremuloils  conT^ullicms  of  the  fobciitattecms  ilittf- 
cles ;  but  when  it  is  applied  in  great  degree,  it 
ikid  to  produce  fleep.  To  explain  this  effe6t  it 
has  been  faid,  that  a&  thfe  tefftls  of  the  Ikiti  and 
fextremitied  bfecome  firft  totpid  hy  the  \Vfelit  cC  Ihi 
ftimulus  of  heatj  ahd  aS  thence  left  blood  k  eirs- 
calated  through  them,  as  appears  frotti  thfch:  plile- 
ntisy  a  gieater  quantity  of  blood  poutfed  upon  ihk 
brain  produces  fleep  by  its  certiprcflk>n  ef  tl^at 
organ.-  But  I  fhould  nlther  irtiagihfe,  thdt  tJie 
fenforial  power  bccomei  ejdiatiftid  by  the  cdh* 
viilfive  aftibhb  in  confequence  of  the  pain  bf 
cold,  and  of  the  voluntary  exerfciffe  previcmily  ufed 
to  prevent  it,  and  that  the  fleep  is  only  the  be- 
ginning to  die,  as  the  fufpenfion  of  voluntary 
power  in  lingering  deaths  precedes  for  many 
hoiirs  the  extinction  of  the  irritative  motions. 

21.  The  following  are  the  cliara(5leriftiQ  cir- 
cumftances  attending  perfect  fleep. 

1.  THe  power  of  volition  is  totally  fufpended* 

2.  ITie  trains  of  ideas  caufed  by  fenfation  pro* 
ceed  with  greater  facility  and  vivacity ;  but  be-r 
come  inconflftent  with  the  ufual  order  of  nature, 
Themufcular  motions  caufed  by  fenfation  conti- 
nue ;  as  thofe  concerned  in  our  evacuations  dur* 
ing  infancy,  and  afterwards  in  digeftion,  and  in 
priapifmus. 

3.  The  irritative  mufcular  motions  continue^ 
as  thofe  concerned  in  the  circulation,  in .  fecre* 
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tion,  in  refpiration.  But  the  irritative  fenfual 
motions^  or  ideas,  are  not  excited ;  as  the  imme- 
diate organs  of  fenfe  are  not  Simulated  into  ac- 
tion by  external  objects,  which  are  excluded  by 
the  external  organs  o(  fenfe ;  which  are  not  in 
fleep  adapted  to  their  reception  by  the  power  of 
volition,  as  in  our  waking  hours, 

4.  The  aflbciate  motions  continue ;  but  their 
firft  link  is  not  excited  into  adlion  by  volition,  or 
by  external  flimuli.  In  all  refpedb,  except  thofe 
above  mentioned,  the  three  laft  fenforial  powers 
are  fomewhat  increafed  in  energy  during  the  fuf- 
peniion  of  volition,  owing  to  the  confequent  ac* 
pvupulatioi)  of  the  fpirit  of  animation. 
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SECT.    XIX. 


OF    REYERIB. 


I.  Varms  degrees  of  reverie.  2.  Sleep-walkers.  Cafe  of  a 
young  lady.  Great  furprife  at  awaking.  And  total f or gU-- 
fulnefs  of  what  pajjed  in  reverie.  3,  Nofujpenjtonofvo^ 
lition  in  reverie,  4.  Senjitive  motions  continue^  and  are 
conjijlent.  5.  Irritative  motions  continue^  but  are  notfuc'^ 
ceeded  by  fenfatioyi.  6.  Volition  necejfary  for  the  perception 
of  feeble  imprejfions.  7.  AJfociated  motions  continue.  8. 
Nerves  of  fenfe  are  irritable  tnfleep^  but  not  in  reverie. 
9*  Somnambuli  are  not  ajleep.  Contagion  received  but  once^ 
10.  Definition  of  reverie. 

1.  When  we  are  employed  with  great  fenfa- 
lion  of  pleafure,  or  with  great  efforts  of  Yolition, 
in  the  purfuit  of  fome  interefting  train  of  ideas^ 
we  ceafe  to  be  confcious  of  our  exiftence,  are  in  • 
attentive  to  time  and  place,  and  do  not  diftin* 
guifh  this  train  of  fenfitive  and  voluntary  ideas 
fix>m  the  irritative  ones  excited  by  the  prefencc  of 
external  objefts,  though  our  organs  of  fenfe  arc 
furrounded  with  their  accuftomed  ftimuli,  till  at 
length  this  interefting  train  of  ideas  becomes  ex- 
haufted,  or  the  appulfes  of  external  obje<Sts  ar^ 
applied  with  unufual  violence,  and  we  return  with 
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furprifc,  or  with  regret,  into  the  common  track  of 
life.    This  is  termed  reverie  or  ftudium. 

In  fome  conftitutions  thefe  reveries  continue  a 
confiderable  time,  and  are  not  to  be  removed 
without  greater  difficulty,  but  are  experienced 
in  a  lefs  degree  by  us  all;  when  we  attend  ear- 
neftly  to  the  ideas  excited  by  volition  or  fenfa- 
tion,  with  their  affociated  connexions,  but  are  at 
the  fame  time  confcious  at  intervals  of  the  ftimuli 
of  furrounding  bodies.  Thus  in  being  prefent  at 
a  play,  or  in  reading  a  romance,  fome  perfons 
are  fo  totally  abforbed  as  to  forget  their  ufual 
timeoffleep,  and  to  neglect:  their  meals;  while 
others  are  faid  to  have  been  fo  involved  in  volun- 
tary ftudy  as  not  to  have  heard  the  difcharge  of 
artillery ;  and  there  is  a  ftory  of  an  Italian  poli- 
tician, ^  who  could  think  fo  intenfely  on  other 
fubjedls,  as  to  be  infenfible  to  the  torture  of  the 
rack. 

Prom  hence  it  appears,  that  thefe  catenations 
of  ideas  aad  oiufcular  motions,  which  fprm  the 
trains  of  reverie,  are  compofed  both  of  voluntary 
and  fenfitivc  aflbciations  of  them  ;  and  that  tbcfc 
ideas  differ  from  thofe  of  delirium  or  of  Heep,  as 
they  are  kept  conliftent  by  the  power  of  volition; 
BXkd  they  differ  alfo  from  the  trains  of  ideas  be-* 
longing  to  infanity,  as  they  are  as  frequently  ex- 
cited by  fenfation  as  by  volition.  But  lafljy,  that 
the  whole  ienforial  power  is  Xo  employed  on  thefe 
trains  of  complete  reverie,  that  like  the  violent  ef- 
6  forts 
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forts  of  volition,  as  in  convulfions  or  inlani^ 
or  like  the  great  activity  of  the  irritative  motk  *^ 
in  drunkenaeis ;  or  of  the  fenfitive  modons  in  do* 
linum;  they  preclude  all  fenfation  confequent  to 
external  iliojiulus. 

2.  Thofe  perfons,  who  arefaid  to  walk  in  their 
fleep,  are  affected  with  reverie  to  fo  great  a  de- 
gree, that  it  becomes  a  formidable  difeafe ;  the 
eflence  of  which  confiils  in  the  inaptitude  of  the 
mind  to  attend  to  external  flimuli.  Many  hifio- 
ries  of  this  difeafe  have  been  publilhed  by  medi- 
cal writers;  of  which  there  is  a  very  curious  one 
in  the  Lauianne  Tranfadlions.  I  fhalt  here  Aib- 
join  an  account  of  fuch  a  cafe,  with  its  cure,  for 
the  bettor  illuftration  of  this  fubjeil^. 

A  very  ingenious  and  elegant  young  lady,  with 
light  eyes  and  hair,  about  the  age  of  feventeen,  in 
other  refpeiSls  well,  was  fuddenly  feized  foon  af- 
ter her  ufual  menflxuation  with  this  very  wonder- 
ful malady.  The  difeafe  began  with  vehement 
convulfions  of  almoil  every  mufcle  of  her  body, 
with  great  but  vain  efforts  to  vomit,  and  the  molt 
violent  hiccoughs,  that  can  be  conceived :  thefc 
were  fucceeded  in  about  an  hour  with  a  fixed 
fpafm;  in  which  one  hand  was  applied  to  her 
head^  and  the  other  to  fupport  it :  in  about  half  aa 
hour  thefe  ceafed,  and  the  reverie  began  fuddenly, 
'  ai3id  ^as  at  firft  manifeft  by  the  look  of  her  eyes 
and  countenance,  vhich  feenied  to  exprefe  atten- 
tion.     Then  fhe  c^nverfcd  aloud  with  imaginary 
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peffon3  with  her  eyes  open,  and  could  not  for 
about  an  hour  be  brought  to  attend  to  the  ftimu- 
lus  of  external  obje6te  by  any  kind  of  violence, 
which  it  was  proper  to  ufe :  thefe  fyraptoms  re* 
turned  in  this  order  every  day  for  five  or  fix  weeks. 

Thefe  converfations  were  quite  confiftent,  and 
we  could  underftand,  what  flie  fuppofed  her  ima- 
ginary companions  to  anfwer,  by  the  continua- 
tion of  her  part  of  the  difcourfe.  Sometimes  flie 
was  angry,  at  other  times  fiiewed  much  wit  and 
vivacity,  but  was  moft;  frequently  inclined  to  me- 
lancholy. In  thefe  reveries  fhe  fometimes  fung 
ovier  fome  mufic  with  accuracy,  and  repeated 
whole  pages  from  the  Englifli  poets.  In  repeat- 
ing fome  lines  from  Mr.  Pope's  works  Ihe  had 
forgot  one  word,  and  began  again,  endeavouring 
to  recollect  it ;  when  Ihe  came  to  the  forgotten 
word,  it  was  fhouted  aloud  in  her  ear,  and  this 
repeatedly,  to  no  purpofe;  but  by  many  trials 
ihe  at  length  regained  it  herfelf. 

Thefe  paroxyfms  were  terminated  with  the  ap- 
pearance of  inexpreffible  furprife,  and  great  fear, 
from  which  fhe  was  fome  minutes  in  recovering 
herfelf,  calling  on  her  fifler  with  great  agitation, 
and  very  frequently  underwent  a  repetition  of 
convulfidns,  apparently  from  the  pain  of  fear. 
See  Sea.  XVIL  3.  7. 

After  having  thus  returned  for  about  an  hour 
every  day  for  two  or  three  weeks,  the  reveries 
fecmed  to  become  kfs  complete,  and  fome  of 
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their  circumftances  varied;  'fo  that  Ihe  could 
walk  about  the  room  in  them  without  nmning 
againft  any  of.  the  furniture ;  though  thefe  mo- 
tions were  at  firft  very  unfteadyand  tottering; 
And  afterwards  Ihe  once  drank  a  dilh  of  tea,  when 
the  whole  appaiatus  of  th^  tea-table  was  fet  be- 
fore her;  and  exprefled  fome  fufpicion,  that  g 
medicine  was  put  into  it,  and  once  fecmed  to 
fmell  of  a  tuberofe,  which  was  in  flower  in  her 
chamber,  and  deliberated  aloud  about  breaking 
it  from  the  ftem,  faying,  "  it  would  make  her 
fitter  ib  charmingly  angry."  At  another  time  in 
her  melancholy  moments  Ihe  heard  the  found  of 
a  palling  bell,  "  I  wilh  I  was  dead,"  ihe  cried, 
liftening  to  the  bell,  and  then  taking  oflf  one  of 
her  (hoes,  as  Ihe  fat  upon  the  bed,  "  I  love  the 
colour  black,"  fays  Ihe,  "  a  little  wider,  and  a 
little  longer,  even  this  might  make  me  a  coffin !"— . 
Yet  it  is  evident,  Ihe  was  not  fenfible  at  thid  time, 
any  more  than  formerly,  of  feeing  or  hearing  any 
perfon  about  her ;  indeed  when  great  light  was 
thrown  upon  her  by  opening  the  Ihutters  of  the 
window,  her  trains  of  id^as  feemed  lefs  melan* 
choly ;  and  when  I  have  forcibly  held  her  hands, 
or  covered  her  eyes,  (he  appeared  to  grow  impa- 
tient, and  would  fay,  (he  could  not  tell  what  to 
do,  for  (he  could  neither  fee  >nor  move.  In  all 
thefe  circumftances  her  pulfe  continued  unaffect- 
ed as  in  health.     And  when  the  paroxyfin  wa» 
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oter,  Ae^cooM  never  tccoMcS,  a  fingle  idea  of 
wfaat  had  pafled  in  it. 

This  aftoniihing  difeafe,  after  the  ufe  of  many 
Gther  medicines  and  applications  in  vain^  was 
cured  by  very  large  dofes  of  opium  given  about 
an  hour  before  the  expelled  returns  of  the  pa- 
foxyfms ;  and  after  a  few  relapfes,  at  the  inter- 
vals of  three  or  four  months,  entirely  difappear- 
cd.  But  (he  continued  at  times  to  have  other 
fymptoms  of  epilepfy. 

3.  We  fhall  only  here  confider,  what  happened 
during  the  time  of  her  reveries,  as  that  is  our 
prefent  fubjedl ;  the  fits  of  convulfion  belong  to 
another  part  of  this  treatife.     Se<a.  XXXIV.  44. 

There  feems  to  have  been  no  fufpenfion  of  vo- 
lition during  the  fits  of  reverie,  becaufe  Ihe  en- 
deavoured to  regain  the  loft  idea  in  repeating  the 
lines  of  poetry,  and  deliberated  about  breaking 
the  tuberofe,  and  fufpe6lcd  the  tei  to  have  been 
medicated.  ^ 

4.  The  ideas  and  mufcular  movements  depend- 
ing on  fenfation  were  exerted  with  their  ufual  vi- 
vacity, and  were  kept  from  being  inconfiftent  by 
the  power  of  volition,  as  appeared  fi-om  her 
whole  converfation,  and  was  explained  in  Seft- 
XVII.  3.  7.  and  XVIII.  16. 

5.  The  ideas  and  motions  dependant  on  irrita- 
tion during  the  firft  weeks  of  her  difeafe,  whilfl: 
the  reverie  was  complete,  were  never  fuccecded 
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by  the  fenfation  of  ple^furc  or  pain;  as  fhc  nei- 
ther law,  heard,  nor  felt  any  of  the  furrounding 
©bjetfts.  Nor  was  it  certain  that  any  irritative 
motions  fncceeded  the  ftimulus  of  external  ob- 
jects, till  the  reverie  became  lefs  complete,  and . 
then  Ihe  could  walk  about  the  roixn  without  run- 
ning againft  the  furniture  of  it.  Afterwards^ 
when  the  reverie  became  ftill  lefs  complete  from 
the  ufe  of  opium,  fome  few  irritations  were  at 
times  fucceeded  by  her  attention  to  them.  As 
when  fhe  fmelt  at  a  tuberofe,  and  drank  a  dilh 
of  tea,  but  thi^  only  when  fhcfeemed  voluntarily 
to  attend  to  them. 

6.  In  common  life  when  we  liften  to  diftant* 
founds,  or  wiih  to  diftinguifh  objeds  in  the 
night,  we  are  obliged  ftrongly  to  exert  our  voli- 
tion to  difpofe  the  organs  of  fenfe  to  perceive 
^Aem,  and  to  fupprefs  the  other  trains  of  ideas, 
which  might  interrupt  thefe  feeble  fenfations. 
Hence  in  the  prefent  hiftory  the  ilrongeft  ftimuli 
were  not  perceived,  except  when  the  faculty  of 
volition  was  exerted  on  the  organ  of  fenfe ;  and 
then  even  conouoaon  ftimuli  were  fomctimes  per- 
ceived :  for  her  mind  was  fo  ftrenuoufly  employ- 
ed! in  purfuing  its  own  trains  of  voluntary  or  fen- 
litivb  ideas,  that  noxommon  ftimuli  could  fo  far 
excite  her  attention  as  to  dilunite  them ;  that  is> 
the.  quantity  of  volition  or  of  fenfation  already 
exifiing  was  greater  than  any,  which  could  be 
produced  in  confequence  of  common  degrees  of 
Y  2  ftimulation* 
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ftimulation.  But  the  few  ftirauli  of  the  tuberofe, 
and  of  the  tea,  which  ihe  did  perceive,  were 
fuch,  as  accidentally  coincided  with  the  trains  of 
thought,  which  were  pafling  in  her  mind ;  and 
hence  did  not  difunite  thofe  trains,  and  create 
furprife.  And  their  being  perceived  at  all  was 
owing  to  the  power  of  volition  preceding  or  coin^ 
ciding  with  that  of  irritation. 

This  explication  is  countenanced  by  a  fe6l 
mentioned  concerning  a  fomnambulift  in  the 
Laufanne  Tranfa6lions,  who  fometimes  opened 
his  eyes  for  a  fhort  time  to  examine,  where  he 
was,  6r  where  his  ink-pot  Hood,  and  then  fliut 
them  again,  dipping  his  pen  into  the  pot  every 
now  and  then,  and  writing  on,  but  never  open- 
ing his  eyes  afterwards,  although  h?  wrote  on 
from  line  to  line  regularly,  and  correAed  fome  er- 
rors of  the  pen,  or  in  fpelling:  fo  much  eafier 
was  it  to  him  to  refer  to  his  ideas  of  the  pofitioasr 
of  things,  than  to  his  perceptions  of  them* 

7.  The  aflbciated  motions  perfifted  in  their 
ufual  channel,  as  appeared  by  the  combinations 
of  her  ideas,  and  the  ofc  of  her  mufcles,  and  the 
equality  of  her  pitlfe ;  fpr  the  natural  motions  of 
the  arterial  fyftem,^  though  originally  excited  like 
other  motions  by  ftimulus,  feem  in  part  to  con- 
tinue by  their  aflbciation  with  each  other.  As 
the  heart  of  a  viper  pulfates  long  after  it  is  cut  out 
of  the  body,  and  removed  from  the  ftimulus  o£ 
the  blood. 

8.  la 
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8.  In  the  fe6tion  on  fleep,  it  was  obferved  that 
the  nerves  of  fenfe  are  equally  alive  and  fufcep- 
tible  to  irritation  in  that  ftate^  as  when  we  arc 
awake;  but  that  they  are  fccluded  from  ftimulat- 
ing  objedls,  or  rendered  unfit  to  receive  tliem : 
but  in  complete  reverie  the  reverfe  happens,  the 
immediate  organs  of  fenfe  arc  expofed  to  their 
ufual  ftimuK ;  but  are  either  not  excited  into  ac- 
tion at  all,  or  not  into  fo  great  aAion,  as  to  pro- 
duce attention  or  fcnfation. 

The  total  forgetful nefs  of  what  paffes  in  reve- 
ries ;  and  the  furprife  on  recovering  from  them, 
are  explained  in  Se<5lion  XVIII.  19.  and  in  Sec- 
tion XVIL  3.  7. 

9.  It  appears  from  hence, .  that  reverie  is  a  dif-, 
cafe  of  the  epileptic  or  cataleptic  kind,  lince  the 
paroxjrfms  of  this  young  lady  always  began  and 
frequently  terminated  with  convulfions;  aiid 
though  in  its  greateft  degree  it  has  been  called 
fomnambulation,  or  fleep-walking,  it  is  totally 
different  from  fleep;  becaiife  the  eflenlial  cha- 
ra6ler  of  fleep  confifts  in  a  total  fufpenfion  of  vo- 
lition, which  in  reverie  is  not  afFe6led ;  the  eflential 
cham6ter  of  reverie  confifts  not  in  the  abfence  of 
thofe  irritative  motions  of  ovir  fenfes,  \yhich  are 
occafioned  by  the  ftimulus  of  external  objedls,  but 
in  their  never  being  produ(3:ive  of  fenfation.  So 
that  during  a  fit  of  reverie  that  firange  event 
happens  to  the  whole  fyftem  of  nerves,  which  oc- 
curs only  to  fome  particular  branches  of  them  in 
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^thofe,  who  are  a  fccond  time  expofed  to  fhe  ao 
tion  of  ccMitagious  matter.  If  the  matter  of  the 
finallpox  be  inferted  into  the  arm  of  one,  who 
has  previoufly  had  that  difeafe,  it  will  flimtilate 
the  wound,  but  the  general  fenfation  or  inflam- 
mation of  the  fyftem  does  not  follow,  which  con- 
ftitutes  the  difcafc.  See  Sc6L  XIL  7*  6.  XXXUI. 
4.  8. 

10.  TTie  following  is  tire  definition  or  charac- 
ter of  complete  reverie.  1.  The  irritative  mo- 
tions occafioned  by  internal  ftimuli  continue, 
thofe  fix)m  the  ftimuli  of  external  objects  are  ei- 
ther not  produced  at  all,  or  are  never  fucceeded 
by  fenfation  or  attention,  unlefs  they  ^re  at  ibc 
fame  time  excited  by  volition.  2.  The  fenlitive 
motions  continue,  and  are  kept  confident  by  the 
power  of  volition.  3.  The  voluntary  motions 
continue  undifturbed.  4.  The  aflbciate  motions 
ccmtinue  undifturbed. 

Two  other  cafes  of  reverie  are  related  in  Sec- 
tion XXXIV.  3.  which  ftirther  evince,  that  reve- 
rie is  an  effort  of  the  mind  to  relieve  fom*^.  pain- 
ful fenfation,  and  is  hence  allied  to  ccmvulfion^ 
and  to  infanity.  Another  cafe  is  related  in  Clafs 
ML  1.2.  a* 
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SECT.     XX. 

OP    VERTIGO. 

I .  Wt  deUrmm  our  ferpendlcularlty  hy  the  apparent  motions 
of  obje^s.     Aperfon  hood-winked  carmoi  walk  in  ajbraigbt 
line,     Dizsdruji  on  looking  from  a  tower  y  in  a  roomjiamed 
with  uniform  lozenges^  on  riding  over  fnow.     2,  Dixzi- 
nejsjrom  moving  obje^s,     A  whirling  wheel.     Fht^uations 
of  a  river.     Experiment  with  a  child,     3.   Dizzinefsfrom 
our  own  motions  and  thofe  of  other  objeffs,     Riding  over  a 
broad flream,     Sea-Jtcknefs,     5.  Of  turning  round  tm  one 
foot,     Dervifes  in  Turkey.     Attention  of  the  mindprewnis 
flight  feafieknefs.     After  a  voyage  ideas  of  vibmtory  mo- 
tions are  fiill  perceived  on  Jhore,     6.  Ideas  continue  fome 
time  after  they  are  excited.     Circiwiftemces  of  turning  on  one 
footy  flanding  on  a  tower ^  and  walking  in  the  dark^  explained. 
7.  Irritative  ideas  of  apparent  motions.     Irritative  ideas  qf 
founds,     Battemens  of  the  found  of  bells  and  organ-pipes. 
Vertiginous  noife  in  the  head.      Lritative  motions  cf  the 
fomach^  intejlines,  and  glands,     8.  Symptoms  that  accom^ 
pony  vertigo.     PVhy  vomiting  comes  on  injirokes  of  the  pal- 
fy.     By  the  motion  of  a  fhip.     By,  injuries  vn  the  bead^ 
IVhy  motion  makes  fjck  people  vomit.     9;  IVi^y  drunken 
people  are  vertiginous.     Why  a  flonc  in  the  'ureter ^  or  bile- 
du^-i  produces  vomiting.     10.   tVhy  after  a  voyage  ideas  of 
vibratory  motions  are  peixeived  on  floor e,     11.  Kinds  of 
vertigo  and  their  cure.     12.  Definition  of  vertigo, 

1 .  In  learning  to  walk  we  judge  of  the  diftances 
of  the  objedls,  which  we  approach,  by  the  eye; 
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and  by  obferving  their  perpendicularity  determine 
our  own.  This  circumftance  not  having  been 
attended  4o  by  the  >vriters  on  vifion,  the  difcafc 
called  vertigo  or  dizzincfs  has  been  little  imder-r 
ftood. 

When  any  perfon  lofcs  the  power  of  mufcular 
a6tion,  whether  he  is  ereA  or  in  a  fitting  pofture, 
he  links  down  upon  the  ground ;  as  is  feen  in 
fainting  fits,  and  other  inftanccs  of  great  debility. 
Hence  it  follows,  that  fome  exertion  of  mufcular 
power  is  neceflary  to  preferve  our  perpendicular 
^ttitude.  Thi§  is  performed  by  proportionally 
exerting  the  antagonift  mufcles  of  the  trunk,  neck, 
and  limbs;  and  if  at  any  time  in  our  locoznetions 
yre  find  purfelves  inclining  to  one  fide,  \ye  either 
refi;ore  our  equilibrium  by  the  efforts  of  the  muf- 
cles on  the  other  fide,  or  by  moving  one  of  our 
feet  extend  the  bafe,  which  we  reft  upon,  to  the 
new  centre  of  gravity. 

But  the  moft  e^^fy  and  habitual  manner  of  de- 
termining our  want  of  perpendicularit}%  is  by  at- 
tending to  the  apparent  motion  of  the  objects 
within  the  fphere  of  diftinft  vifion ;  for  this  ap- 
parent motion  of  obje6ts,  when  we  incline  from 
our  perpendicularity,  or  begin  to  fall,  is  as  much 
greater  than  the  real  motion  of  the  eye,  as  the 
diameter  of  the  fphere  of  diftindt  vifion  is  to  our 
perpendicular  height. 

Hence  no  one,  who  is  hood- winked,  can  walk 
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Jn  a  ftraight  line  for  a  hundred  fteps  logetter ; 
for  he  inclines  fo  greatly,  before  he  is  warned  of 
his  want  of  perpendicularity  by  the  fenfe  of  touch^ 
not  havipjg  the  apparent  motions  of  ambient  ob- 
jefts  to  mcafure  this  inclination  by,  that  he  is 
neceffitated  to  move  one  of  his  feet  oytxyards,  to 
the  right  or  to  the  left,  to  fupport  the  new  centre 
of  gravity,  and  thus  errs  from  the  line  he  endea 
vours  to  proceed  in. 

For  the  lame  reafon  many  pepple  become 
dizzy,  when  they  look  from  the  ftimaiit  of  a 
tower,  which  is  raifed  much  above  all  other  ob- 
jects, as  thefe  objefts  are  out  of  the  fphere  of 
diftinA  vifion,  and  they  are  obliged  to  balance 
their  bodies  by  the  lefs  accurate  feelings  of  their 
mufcles. 

There  is  anotjier  curious  -phenomenon  belong- 
ing to  this  place,  if  the  circumjacent  vilible  ob- 
jects are  fq  fmall,  that  we  do  not  diftinguilh  their 
minute  parts;  or  fo  fimilar,  that  we  do  not  know 
them  from  each  other;  we  cannot  determine  our 
perpendicularity  by  them.  Thus  in  a  room  himg 
with  a  paper,  which  is  coloured  over  with  fimilar 
fmall  black  lozenges  or  rhomboids,  many  peo- 
ple become  dizzy ;  for  when  they  begin  to  fall, 
the  next  and  the  next  lozenge  fucceeds  upon  the 
eye ;  which  they  miftake  for  the  firft,  and  are 
not  aware,  that  they  have  any  apparent  motion. 
But  if  you  fix  a  flieet  of  paper,  or  draw  any  other 
figure,  in  the  midll  of  thefe  lozenges,  the  charm 
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ceafes,  and  no  dizzinefs  is  perceptible.— The  fame 
occurs,  when  we  ride  over  a  plain  covered  with 
fnow  without  trees  or  other  aninent  xAy^eBs. 

2.  But  after  having  compared  vifiblc  obje£ls  at 
reft  with  the  fenfe  of  touchy  and  learnt  to'diliin- 
guifli  their  fhapes  and  ihades,  and  to  meafure 
our  want  of  perpendicularity  by  their  apparent 
motions,  we  come  to  confider  them  in  real  mo- 
tion. Here  a  new  difficulty  occurs,  and  we  re- 
quire fome  experience  to  learn  the  peculiar  mode 
of  motion  of  any  moving  objefls,  before  we  can 
make  ufe  of  them  for  the  purpofes  of  determining 
our  perpendicularity*  Thus  fome  people  become 
dizzy  at  the  fight  of  a  whirling  wheel,  or  by 
gazing  on  the  flu6hzations  of  a  river,  if  no  Heady 
objects  are  at  the  fame  time  within  the  fphere  of 
their  diftinft  vifion;  and  when  a  child  .firft  can 
iland  ere6l  upon  his  legs,  if  j^you  gain  his  atten- 
tion to  a  white  handkerchief  fteadily  extended 
like  a  feil,  and  afterwards  make  it  undulate,  he 
inftantly  lofes  his  perpendicularity,  and  tumbles 
pn  the  ground. 

3.  A  fecond  difficulty  we  have  to  encounter  is 
to  diftinguilh  our  own  real  movements  fix)m  the 
apparent  motions  of  obje6ls.  Our  daily  pra6lice 
of  walking  and  riding  on  horfeback  foon  inftru<Sls 

'  us  with  accuracy  to  difcern  thefe  modes  of  mo- 
tion, and  to  afcribe  the  apparent  motions  of  the 
ambient  objedls  to  ourfelv^s;    but  thofe,  which 
^e  have  not  acquired  by  repeated  habit,  continue 
6  to 
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tq  confound  us.  So  ad  we  ride  on  horfebftck  tJbe 
trees  and  cottages,  which  occur  to  tis,  appear  at 
reft;  we  can  meafure  their  diftances  with  our  ^ 
eye,  and  regulsUe  our  attitude  by  them ;  yet  if  we 
carelefsly  attend  to  diftant  bills  or  woods  thrOugli 
a  thin  hedge,  which  is  near  us,  we  obferve  ^bc 
jumping  and  progreffive  motions  of  them;  as 
this  is  increafed  by  the  parallax  of  thefe  obje<^ ; 
which  we  have  not  habituated  ourfelves  to  attend 
to.  When  firft  an  European  movmts  an  ekptuKDt 
(ixteen  feet  high,  and  whofe  mode  of  motion  be 
is  not  ^ccuftomed  to,  the  obje^  feem  to  undtt- 
late,  as  he  pafTes,  and  he  frequently  becomes  fick 
and  vertiginous,  as  I  am  well  informed.  ^  A^y 
other  unufual  movement  of  our  bodies  has  the 
fame  eff^cl,  ^s  riding  backwards  in  a  coach, 
fwingjng  on  a  rope,  turning  round  fwiftly  on 
pne  leg,  fcating  on  the  ice,  and  a  thoufand 
odiers.  Sqf  after  a  patient  has  been  long  confined 
to  his  bed,  when  he  firft  attempts  to  walk,  he 
finds  himfelf  vertiginous,  and  is  obliged  by  prac- 
tice to  leaf  n  again  the  particular  modes  of  die 
apparent  motions  of  objefts,  as  he  vyalks  by  them. 

4.  A  third  difficulty,  which  occurs  to  us  in  learn- 
ing tobalance  ourfel  ves  by  the  eye,  is,  when  both  our- 
felves  aiid  the  circumjacent  obje<5ls  are  in  real  mo- 
tion. Here  it  is  neceflary,  that  we  fliould  be  habitu* 
ated  to  both  thefe  modes  of  paotion  in  order  to  pre- 
serve our  prependicularity .  Thus  on  horfeback  we 
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accdrately  obfervc  another  perfon,  whom  we 
meet,  trotting  towards  us,  without  confounding 
his  jumping  and  progreflive  motion  with  our 
own,  becaufe  we  have  been  accuftomed  to  them 
both;  that  is,  to  undergo  the  one,  and  to  fee  the 
other  at  the  fame  time.  But  in  riding  o^^er  a 
broad  and  fludhiating  flream,  though  we  are  well 
experienced  in  the  motions  of  our  horfe,  we  ai^e 
liable  to  become  dizzy  from  our  inexperience  in 
that  of  the  water.  And  when  firft  we  go  on 
ihiprboard,  where  the  movements  of  oinfelves, 
and  the  movements  of  the  large  waves  are  both 
new_to  us,  the  vertigo  is  almoft  unavoidable  with 
the  terrible  ficknefs,  which  attends  it.  And  this 
I  have  been  aflured  lias  happened  to  feveral  from 
being  removed  from  a  large  fhip  into  a  fmall  one; 
and  again  from  a  fmall  one  into  a  man  of  war. 

5.  From  tlie  foregoing  examples  it  is  evident, 
that,  when  we  are  furrounded  with  unufual  mo- 
tions, we  Ipfe  our  perpendicularity:  but  there  are 
fpme  peculiar  circumftances  attending  this  efiedl 
of  moving  obje6ls,  which  we  come  now  to  men- 
tion, and  fhall  hope  from  the  recital  of  them  to 
gain  fome  infight  into  the  manner  ef  their  pro- 
dudlion. 

When  a  child  moves  round  quick  upon  one 
foot,  the  circumjacent  obje<5i:s  become  quite  in- 
diftinift,  as  their  diftance  increafea  their  apparent 
motions;  and  this  great  velocity  confounds  both 
their  forms,  and  their  colours,  as  is  feen  in  whirl- 
ing 
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ing  round  a  many  coloured  wheel ;  he  then  lofes 
his  ufual  method  of  balancing  himfey  by  vifion, 
and  begins  to  dagger,  and  attempts  to  recover 
himfelf  by  his  mufcular  feelings.  This  ftagger- 
ing  adds  to  the  inftability  of  the  vifible  objeiSb  by 
giving  a  vibratory  motion  befides  their  rotatory 
one.  The  child  then  drops  upon  the  ground, 
and  the  neighbouring  objefts  feem  to  continue 
for  ibme  feconds  of  time  to  circulate  around  him, 
and  the  earth  imder  him  appears  to  librate  like  a 
balance.  In  fome  feconds  of  time  thefe  fenfations 
of  a  continuation  of  the  motion  of  objedls  vanifh ; 
but  if  he  continues  turning  round  fomewhat 
longer,  before  he  falls,  ficknefs  and  vomiting  are 
very  liable  to  fucceed.  But  none  of  thefe  cir^ 
cumflances  afFeft  thofe  who  have  habituated 
themfelves  to  this  kind  of  motion,  as  the  jdervifes 
in  Turkey,  amongft  whom  thefe  fwift  gyrations 
are  a  ceremony  of  religion. 

In  an  open  boat  paffing  from  Leith  to  King- 
horn  in  Scotland,  a  fudden  change  of  the  wind 
(hook  the  undiftendcd  fail,  and  flopt  our  boat; 
from  this  unufual  movement  the  paflengers  all 
vomited  except  myfelf.  I  obferved,  that  the 
undulation  of  the  fhip,  and  the  inftability  of  all 
vifible  objects,  inclined  me  flronglyto  be  lick; 
and  this  continued  or  increafed,  when  I  clofed 
my  eyes,  but  as  often  as  I  bent  my  attention  with 
energy  on  the  management  and  mechanifm  of 
the  topes  and  fails,  the  ficknefs  ceafed;  and  re- 
curred 
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ciBTcd  again,  as  often  as  I  relaxed  this  attentioir; 
and  I  am  afliircd  by  a  gentleman  of  obfervation 
and  veracity,  that  he  has  more  than  once  ob- 
ferved,  when  the  veflel  has  been  in  immediate 
danger,  that  the  fea-ficTcnefs  of  the  paflengers 
has  inftantaneoufly  ceafed,  and  recurred  again, 
when  the  danger  was  over. 

Thofe,  who  have  been  upon  the  water  in  ^ 
boat  or  fhip  fo  long,  that  they  have  acquii-ed  the 
ncceffary  habits  of  motion  upon  that  unliable 
dement,  at  their  return  on  land  frequently  think 
in  their  reveries,  or  between  fleeping  and  wakings 
that  they  obferve  the  room,  they  lit  in,  or  fomc 
of  its  furniture,  to  librate  like  the  motion  of  the 
vefleh  This  I  have  experienced  myfelf,  and  have 
been  told,  that  after  long  voyages,  it  is  fome  time 
before  tliefe  ideas  entirely  vanilh.  The  fame  is 
obfervable  in  a  lei's  degree  after  having  travelled 
fome  days  in  a  ftage  coach,  and  particularly  when 
'  we  lie  down  in  bed,  and  compofe  ourfelves  to 
fleep;  in  this  cafe  it  is  obfervable,  that  the  rat- 
tling noife  of  the  coach,  as  well  as  the  undulatory 
motion,  haunts  us.  The  drunken  vertigo,  ^nd 
the  vulgar  cuftom  of  rocking  children,  will  be 
conlidered  in  the  next  Sedlion. 

6.  The  motions,  which  arc  produced  by  the 
power  of  volition,  may  be  immediately  flopped 
by  the  exertion  of  the  fame  power  on  the  antago- 
nift  mufcles ;  otherwife  thefe  with  all  the  other 
claffes  of  motion  continue  to  go  on,  fome  time 
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after  they  are  excited,  as  the  palpitation  of  the 
heart  continues  after  the  obje6t  of  fear,  which 
occalioned  it,  is  removed.  But  this  circumftance* 
19  in  no  clafs  of  motions  more  remarkable  than 
in  thofe  dependent  on  irritation;  thus  if  any  one 
looks  at  the  fun,  and  then  covers  his  eyes  with 
his  hand,  he  will  for  many  feconds  of  time  per- 
ceive the  image  of  the  fun  marked  oil  his  retina : 
a  fimilar  image  of  all  other  vilible  objedls  would 
remain  fome  time  formed  on  the  retina,  but  is 
extinguifhed  by  the  perpetual  change  of  the  mp- 
tions  of  this  nerve  in  our  attention  to  other  ob- 
]e&.s.  To  this  muft  be  added,  that  the  longer 
time  any  movements  have  continued  to  be  excited 
without  fatigue  to  the  organ,  the  longer  will  t^ey 
continue  fpont,aneoufly,  after  the  excitement. is 
withdrawn:  as  the  tafte  of  tobacco  in  the  mouth 
aflser  a  perfon  has  been  fmoking  it.  This  tafte 
remains  fo  ftrong,  that  if  a  perfon  continues  to 
draw  air  through  a  tobacco  pipe  in  the  dark,  after 
having  been  fmoking  fome  time,  he  cannot  dif- 
tinguilh  whether  his  pipe  be  lighted  or  not. 

From  thefe  two  confiderations  it  appears,  that 
the  dizzinefs  felt  in  the  head,  after  feeing  objefts 
in  unufual  motion,  is  no  other  than  a  continuation 
of  the  motions  of  the  optic  nerve  excited  by  thofe 
cdjjecfts,  and  which  engage  our  attention.  Thus 
on  turning  round  on  one  foot,  the  vertigo  con- 
tinues for  fome  feconds  of  time  after  the  perfon 
is  fallen  on  the  ground;  and  the  longer  he  has 
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continued  to  revolve,  the  longer  will  continue 
thefe  fucceffive  motions  of  the  parts  of  the  optic 
nerve. 

After  revolving  with  your  eyes  open  till  you 
become  vertiginous,  as  foon  as  you  ceafe  to  re- 
volve, not  only  the  circum-ambient  objecSts  ap- 
pear to  circulate  round  you  in  a  diredlion  contrary 
to  tliat,  in  which  you  have  been  turning,  but  you 
are  liable  to  roll  your  eyes  forwards  and  back* 
wards;  as  is  well  obfervcd,  and  iogenioufly  de- 
monfhated  by  Dr.  Wells  in  a  late  publication  on 
vifion.  The  fame  occurs,  if  you  revolve  with 
your  eyes  clofed,  and  open  them  immediately  at 
the  time  of  your  ceafing  to  turn;  and  even  during 
the  whole  time  of  revolving,  as  may  be  felt  by 
your  hand  prcfled  lightly  on  yom:  clofed  eyelids. 
To  thefe  movements  of  the  eyes,  of  which  he  fup- 
pofes  the  obferver  to  be  inconfcious.  Dr.  Wells 
afcribes  the  apparent  circumgyration  of  obje^Ste  oji 
ceafing  to  revolve. 

The  caufe  of  thus  turning  our  eyes  forwards, 
and  then  back  again,  after  our  body  is  at  reft, 
depends,  I  imagine,  on  the  fame  circumftance, 
which  induces  us  to  follow  thq  indiftinft  fpeSra^ 
which  are  formed  on  one  fide  of  the  centre  of 
the  retina,  when  we  obferve  them  appar^itly  an 
clouds,  as  defcribed  in  Se6t.  XL.  2.  2;  and  then 
not  being  able  to  gain  a  more  diftindl  vifion  of 
them,  we  turn  our  eyes  back,  and  again  and  again 
purfuc  the  flying  (hade. 

But 
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But  this  rolling  of  the  e3res,  after  revolving  till 
we  become  vertiginous,  cannot  caufe  the  apparent 
circumgyration  of  objedls,  in  a  dire6lion  contrary 
lo  that  in  which  we  have  been  revolving,  for  the 
following  reafons.  1.  Becaufe  in  purfuing  a 
fpe<Shiim  in  the  Iky,  or  on  the  ground,  as  above 
mentioned,  we  perceive  no  retrograde  motions  of  ' 
objc<9:s,  2.  Becaufe  the  apparent  retrograde  mo- 
tions of  obje(Sls,  when  we  have  revolved  till  we 
are  vertiginous,  continues  much  longer  than  the 
rolling  of  the  eyes  above  defcribed. 

3.  When  we  have  revolved  from  right  to  left, 
the  apparent  motion  of  obje<5ls,  when  we  flop,  is 
from  left  to  right ;  and  when  we  have  revolved 
from  left  to  right,  the  apparent  circulation  of  ob- 
jects is  from  right  to  left :  yet  in  both  thefe  cafes 
the  eyes  of  the  revolver  are  feen  equally  to  roll 
forwards  and  backwards. 

4.  Becaufe  this  rolling  of  the  eyes  backwards 
and  forwards  takes  place  during  our  revolving,  as 
may  be  perceived  by  the  hand  lightly  prefled  on 
the  clofed  eyelids,  and  therefore  exifts  before  the 
effe<9:  afcribed  to  it. 

And  fifthly,  I  now  come  to  relate  an  experi- 
ment, in  which  ihe  rolling  of  the  eyes  does  not 
take  place  at  all  after  revolving,  and  yet  the  ver- 
tigo is  more  diftreffing  than  in  the  fituations 
above  mentioned.  If  any  one  looks  fteadily  at  a 
fpot  in  the  ceiling  over  his  head,  or  indeed  at 
his  own  finger  held  up  high  over  his  headj  and 
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in  that  fitiiation  turns  round  till  he  becomes  gid- 
dy; and  then  flops,  and  looks  horizontally;  he 
now  finds,  that  the  apparent  rotation  of  objedls  is 
from  above  downwards,  or  from  below  upwaixls; 
that  is,  that  the  apparent  circulation  of  objects  is 
now  vcrtiral  inftcad  of  horizontal,  making  part 
of  a  circle  round  the  axis  of  his  eye;  and  this 
without  any  rolling  of  his  eyAalls.  The  reafon 
of  there  being  no  rolling  of  the  eyeballs  perceived 
after  this  experiment,  is,  bccaufe  the  images  of 
objects  are  formed  in  rotation  round  the  axis  of 
the  cj'c,  and  not  from  one  fide  to  the  other  of  the 
axis  of  it;  fo  that,  as  the  eyeball  has  not  power 
to  turn  in  its  focket  round  its  own  axis,  it  cannot 
follow  the  apparent  motions  of  thefe  cvanefcent 
fpci^ra,  either  before  or^fter  the  body  is  at  reft. 
From  all  which  arguments  it  is  manifeft,  that 
thefe  apparent  retrograde  gyrations  of  objetSls  arc 
not  caufed  by  the  rolling  of  the  eyeballs;  iirft, 
becaufe  no  apparent  retrogreflion  of  objects  is 
obfcrved  in  other  rollings  of  the  eyes.  Secondly, 
^becaufe  the  apparent  retrogreflion  of  objedls  con- 
tinues many  fcconds  after  the  rolling  of  the  eye- 
balls ceafes.  Thirdly,  becaufe  the  apparent  re- 
trogreflion of  objc6ls  is  fometimes  one  way,  and 
fometimes  another,  yet  the  rolling  of  the  eyeballs 
is  the  fame.  Fourthl  v,  becaufe  the  rolling^  of  the 
eyeballs  exifts  before  the  apparent  retrograde  mo- 
tions of  objects  is  obfen^ed ;  that  is,  before  the 
revolving  perfon  ftops.  And  fifthly,  becaufe  the 
9  appv-urent 
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^Lppareqt  retrogi:ade  gyration  of .objedls  is  paoduced, 
when  ihexe  is  xiQ  rolling  of  the  eyeballs  at  all. 

DoAor  Wells  iinagl^es,  that  no  fpc6lra  can  be 
gained  ixi  the  eye,  if  a  perfon  revolves  with  hi^ 
eyelids  clofed,  and  thinks  this  a  fufficicnt  argu- 
ment againft  the  opinion,  th^t  .the  apparent  pro- 
greffion  of  the  fpe6lra  of  light  or  colours  in  the 
eye  can  cayfe  the  apparent  retrogreffion  of  objedls 
in  the  vertigo  above  defcribed;  but  it  is  certain, 
when  any  perfon  revolves  in  a  light  room  with 
his  eyes  clofed,  that  he  nevcrthclefs  perceives  dif- 
ferences of  light  both  in  quantity  and  colour 
through  his  eyelids,  as  he  turns  round;  and  readi- 
ly gains  fpe6tra  of  thofe  difFcirences.  And  the;fe 
fpecSlra  are  not  very  different  except  in  vivacity 
from  thofe,  which  he  acquires,  whon  he  revolves 
•with  unclofed  eyes,  lince  if  he  then  revolves  very 
rapidly  the  colours  and  forms  of  furrpunding  ob- 
je6ls  are  as  it  were  mixed  together  in  his  eye;  as 
when  the  prifmatic  colours  are  painted  on  a 
•wheel,  they  appear  white  as  tliey  revolve.  The 
truth  of  this  is  evipced  by  the  daggering  or  ver- 
tigo of  men  perfeflly  blind,  when  they  turn 
jrovind;  which  is  not  attended  with  apparent 
circulation  of  objccSs,.  but  k  a  vertiginous  difor- 
.der  of  the  fenfe  of  .tftuch.  Blind  men  balance 
themfelves  by  their  fenfe  qf  touch;  which,  being 
lefs  adapted  for  perceiving  fmall  deviations  from 
their  perpendicular,  occaiions  them  to  carry 
themfelvcs  more  ©rc<ft  in  walking.     XLia.method 
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of  balancing  therafelves  by  the  direftion  of  their 
preflure  againft  the  floor,  becomes  difordered  by 
the  unufoal  mode  of  action  in  turning  xound,  and 
they  begin  to  lofe  their  perpendicularity,  that  is, 
they  become  vertiginous ;  but  without  any  ap- 
parent circular  motions  of  vilible  obje6ls. 

It  will  appear  from  the  following  experiments, 
that  the  apparent  progreflion  of  the  ocular  fpedlra 
of  light  or  colours  is  the  caufe .  of  the  apparent 
retrpgreffion  of  objefts,  after  a  perfon  has  revolv- 
ed, till  he  is  vertiginous. 

Firft,  when  a  perfon  turns  round  in  a  light 
room  with  his  eyes  open,  but  clofes  them  before 
he  ftops,  he  will  feem  to  be  carried  forwards  in 
the  diredlion  he  was  turning  for  a  Ihort  time 
after  he  ftops.  But  if  he  opens  his  eyes  again, 
the  objedls  before  him  inftantly  appear  to  move 
in  a  retrograde  diredtion,  and  he  lofes  the  fenfa- 
lion  of  being  carried  forwards.  The  fame  occurs 
if  a  perfon  revolves  in  a  light  room  with  his  eyes 
clofedi  when  he  ftops,  he  feems  to  be  for  a  time 
carried  forwards,  if  his  eyes  are  ftill  clofed;  but 
the  inftanthe  opens  them,  the  furrounding  objects 
appear  to  move  in  retrograde  gyration.  From 
hence  it  may  be  concluded,  that  it  is  the  fenfation 
or  imagination  of  our  continuing  to  go  forwards 
in  the  direction  in  which  we  were  turning,  that 
cauies  the  apparent  retrograde  circulation  of  ob-«» 
jedls. 

Secondly,  though  there  is  an  audible  vertigo, 
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as  is  known  by  the  batt^ment,  or  undulations  of 
found  in  the  ears,  which  many  vertiginous  people 
experience;  and  though  there  is  alfo  a  tangible 
vertigo,  as  when  a  blind  perfon  turns  round,  as 
mentioned  above;  yet  as  this  circumgyration  of 
objects  is  an  hallucination  or  deception  of  the 
fenfe  of  fight,  we  are  to  look  for  the  caufe  of  our 
appearing  to  move  forward,  when  wc  Hop  with 
our  eyes  clofed  after  gyration,  to  fome  affection 
of  this  fenfe.  Now,  thirdly,  if  the  fpe6b:a  formed 
in  the  eye  during  our  rotation  continue  to  change, 
when  we  fland  ftill,  like  the  fpe6lra  defcribcd  in 
Sc6t.  III.  3.  6.  fuch  changes  muft  fuggeft  to  us 
the  idea  or  fenfation  of  om-  ftill  continuing  to 
turn  round?  as  is  the  cafe,  when  we  revolve  in  a 
light  room,  and  clofe  our  eyes  before  we  ftop. 
And  laftly,  on  opening  our  eyes  in  the  fituation 
above  dcfcribed,  the  objects  we  chance  to  view 
amid  thcfe  changing  fi)e6tra  in  the  eye,  muft  feem 
to  move  in  a  contrary  diredlion ;  as  the  moon 
fometimes  appears  to  move  retrograde,  when 
iwift-gliding  clouds  are  pafling  forwards  fo  much 
nearer  the  eye  of  the  beholder. 

To  make  obfervations  ou  faint  ocular  {pe&su 
requires  fome  degree  of  habit,  and  compofure  of 
mind,  and  even  patience;  fome  of  thofe  defcribed 
in  fed.  XL.  were  found  difficult  to  fee,  by  many, 
who  tried  them ;  now  it  happens,  that  the  mind, 
during  the  confufion  of  vertigo,  when  all  the 
other  irritative  tribes  of  motion,  as  well  as  thofe 
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of  vifion,  are  in  fome  degree  diflurbed,  together 
with  the  fear  of  fallingy  is  in  a  very  unfit  ftate 
for  the  c6ntemplation  of  fuch  weak  fenfations,  as 
are  oceafioned  by  faint  ocular  fpcdlra.  Yet  after 
frequently  revolving,  both  with  my  eyes  clofed, 
and  with  them  open,  and  attending  to  the  fpedlra 
remaining  in  them,  by  fh^ding  the  light  from  my 
eyelids  more  or  lefs  with  my  hand,  I  at  length 
ce^fed  to  liave  the  idea  of  going  forward,  after  I 
Hopped  with  my  eyes  clofed;  and  faw  changing 
fpe6lra  in  my  eyes,  which  feemed  to  move,  as  it 
were,  over  the  field  of  vifion;  till  at  lengthy  by 
repeated  trials  on  funny  days^  I  pcrfuaded  myfelf, 
on  opening  my  eyes,  after  revolving  fome  time, 
on  a  flielf  of  gilded  books  in  my  librar}',  that  I 
could  perceive  the  fpetflra  In  my  eyes  move  for- 
wards over  one  or  two  of  the  books,  like  the  va- 
pours in  the  air  of  a  fummer's  d.iy;  and  coujd  fo 
far  undeceive  myfelf,  as  to  perceive  the  books  to 
Hand  ftill.  After  more  trials  I  fomctimes  brought 
myfelf  td  believe,  that  I  faw  changing  fpe6Vra  of 
lights  and  ihadcs  moving  in  my  eyes,  after  turn- 
ing round  for  fome  time,  but  did  not  imagine 
either  the  fpec^ra  or  the  objttAs  to  be  in  a  ftate  of 
gyratioa<  I  fpcak,  hoxNX^ver,  with  diffidence  of 
.thefe  htl^,  as  I  could  not  .always  make  the  expe- 
riments fucceed,  when  there  was  not  a  ftrong 
light  in  my  room,  or  when  jny  eyes  were  not  iu 
the  moft  proper  ftat^  for  fueh  obfervations. 
The  ingenious  and  Jcarncd  M,  Sauvage  has 
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mentioned  other  theories  to  account  for  the  ap- 
parent circumgyration  of  objects  in  vertiginous 
people.  As  the  retrograde  motions  of  the  parti- 
cles of  blood  in  the  optic  arteries,  by  fpafm,  or  by 
fear,  as  is  feen  in  the  tails  of  tadpoles,  and  mem- 
branes between  the  fingers  of  frogs.  Another 
caufe  he  thinks  may  be  from  the  librations  to  one 
fide,  and  to  the  other,  of  the  cry flal line  lens  i^i 
the  eye,  by  means  of  involuntary  anions  of  the 
mufcles,  which  conflitute  the  ciliary  procefs. 
Both  thefc  theories  lie  under  the  fame  obje6lion 
as  that  of  Dr.  Wells  before  mentioned;  namely, 
tliat  the  apparent  motions  of  obje6ls,  after  thp 
obferver  has  revolved  for  fome  time,  fhould  ap- 
pear to  vibrate  this  way  and  that;  and  not  to 
circulate  uniformly  in  a  dircdtion  contrary  to  that, 
in  which  the  obferver  had  revolved. 

M.  Sauvage  has,  laflly,  mentioned  the  theory 
of  colours  left  in  the  eye,  which  he  has  termed 
imprellions  on  the  retina.  He  fays,  '^  Experience 
teaches  us,  th:it  impreffions  piade  on  the  retina 
by  a  vifible  objcel  rem:un  fome  fcconds  after  the 
objedl  is  removed;  as  appears  from  the  circle  of 
fire  which  we  lee,  when  a  lire-flick  is  whirled 
round  in  the  dark ;  therefore  when  we  are  carried 
round  our  own  axis  in  a  circle,  we  undergo  a 
temporary  vertigo,  wiien  we  flop;  becaufe  the 
impreffions  of  the  circunijacent  objects  remain  for 
a  time  afterwards  on  the  retina.''  Nofolog. 
Method.  Claf.  VIII.  1.  1.     We  have  before  ob- 
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ferved,  that  the  changes  of  thefc  colours  remain-^ 
•ing  in  the  cjre,  evinces  them  to  be  motions  of  the 
fine  terminations  pf  the  retina^  and  i^ot  impref- 
fions  on  it ;  as  imprefflons  on  a  paflive  fubftance 
mufl  either  remain,  or  ceafe  intir^ly. 

Having  reperufed  the  ingenious  Effay  of  Dr. 
Wells  on  Single  Vifion,  and  his  additional  ob- 
fervations  in  the  Gentleman's  Magazine  on  the 
apparent  retrogreffipn  of  pbje6ls  ;n  vertigo,  I  am 
induced  to  believe,  that  this  apparent  retrogreffion 
of  obje6ls  is  not  ^ways  oxy^ing  to  the  fame  caufe. 

When  a  perfon  revolves  with  bis  eyes  clofed, 
till  he  becomes  vertiginous,  and  then  ftands  ftill 
without  opening  them,  he  feems  for  a  while  to 
go  forward  in  the  fame  dire6lion.  This  halluci- 
iiation  of  his  ideas  canpot  be  owing  to  ocular 
fpc&xa,  bccaufe,  as  Dr.  Wells  obferves,  no  fuch 
pan  have  been  fprmed ;  but  it  muft  arife  from  a 
fimilar  continuance  or  repetition  of  ideas  belong- 
ing to  the  fenfe  of  touch,  inftead  of  to  the  fenfe 
of  vifion ;  and  Ihould  therefore  be  called  a  tangi- 
ble, not  a  vifual,  vertigo.  In  coninion  language 
Ihis  belief  of  continuing  to  revolve  for  fome  time, 
after  he  ftands  ftill,  when  a  perfon  has  turned 
round  for  a  minute  in  the  dark,  \yould  be  called 
a  deception  of  imagination. 

Now  at  this  time  if  he  opens  his  eyes  upon  a 
gilt  book,  placed  with  other  books  on  a  Ihelf 
about  the  height  of  his  eye,  the  gilt  book  feems 
to  recede  in  the  contrajy  diredlion;  though  hi^ 
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eyes  arc  at  this  time  kept  quite  ftill,  as  well  as 
die  gilt  book.  For  if  his  eyes  were  not  kept  ftill, 
other  books  would  fall  on  them  in  fucceffion; 
which,  when  I  repeatedly  made  the  experiment, 
did  not  occur;  and  which  thus  evinces,  that  no 
motion  of  ihe  eyes  is  the  eaufe  of  the  apparent 
rctroceflion  of  the  gilt  book.  Why  then  does 
it  happen  ?-~Certainly  from  an  hallucination  of 
ideas,  or  in  common  language  the  deception  of 
imagination. 

The  vertiginous  perfon  ftill  imagines,  that  he 
continues  to  revolve  forwards,  after  he  has  opened 
his  eyes;  and  in  confequence  that  the  objedls, 
which  his  eyes  happen  to  fall  upon,  are  revolving 
backward;  as  they  would  appear  to  do,  if  he  was 
actually  turning  round  with  his  eyes  open.  For 
he  has  been  accuftomed  to  obferve  the  motions 
of  bodies,  whether  apparent  or  real,  fo  much 
more  frequently  by  the  eye  than  by  the  touch ; 
that  the  prefent  belief  of  his  gyration,  occafioned 
by  the  hallucinations  of  the  fenfe  of  touch,  is  at- 
tended with  ideas  of  fuch  imagined  motions  of 
vilible  objedls,  as  have  always  accompanied  his 
former  gyrations,  and  have  thus  been  aflbciated 
with  the  mufcular  actions  and  perceptions  of 
touch,  which  occurred  at  the  fame  time. 

When  the  remains  of  colours  are  feen  in  the 
eye,  they  are  termed  ocular  fpedfara;  when  re- 
maining founds  are  heard  in  the  ear,  they  may  be 
p4lle4  auricular  murrours ;  but  whq>  the  remain- 
ing 
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ing  motions,  or  ideas,  of  the  fenfe  of  touch  con- 
tinue, as  in  this  vertigo  of  a  blind-folded  per- 
fon,  they  have  acquired  no  name,  but  may  be 
termed  evanefcent  titillations,  or  tangible  hallu- 
cinations. 

Whence  I  conclude,  that  vertigo  may  have  for, 
its  caufe  either  the  ocular  ipctftra  of  the  fenfe  of 
vifion,  when  a  pcrfon  revolves  with  his  eyes 
open;  or  the  auricular  murmurs  of  the  fenfe  of 
hearing,  if  he  is  revolved  near  a  cafcade;  or  the 
cvanefcent  titillations  of  the  fenfe  of  touch,  if  he 
revolves  blindfold.  All  .thefe  I  fliould  wiih  to 
call  vanilhing  ideas,  or  fenfual  motions,  of  thofc 
organs  of  fenfe;  which  ideas,  or  fenfual  motions, 
have  lately  been  affociated  in  a  circle,  and  there- 
fore for  a  time  continue  to  be  excited.  And 
what  are  the  ideas  of  colours,  when  they  arc  ex- 
cited by  imagination  or  memory,  but  the  repeti- 
tion of  finer  ocular  fpe6lra  ?  What  the  idea  of 
founds,  but  the  repetition  of  finer  auricular  mur- 
murs ?  And  what  the  ideas  of  tangible  objects, 
but  the  repetition  of  finer  cvanefcent  titillations  ? 

The  tangible,  and  the  auricular,  and  the  vifual 
vertigo,  are  all  perceived  by  many  people  for  a 
day  or  two  after  long  travelling  in  a  boat  or 
coach;  the  motions  of  the  vcffcl,  or  vehicle,  or  of 
the  furrounding  objects,  and  the  noife  of  the 
wheels  and  oars,  occur  at  intervals  of  reverie,  or 
at  the  commencement  of  flcep.  See  Se6l.  XX.  5. 
Thefe  ideas,  or  fenfual  motions,  of  fight,  of  hearing, 
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and  of  touch,  are  fuccceded  by  the  fame  eflfetfts  as 
the  ocular  fpc<Slra,  the  auricular  murmurs,  ahd 
the  cvancfcent  titillationj*  above  mentioned;  tliat 
18,  by  a  kind  of  vertigo,  and  cannot  in  that  refpei^ 
be  diftinguifhed  from  them.  Which  is  a  furtber 
confirmation  of  the  truth  of  the  do6trine  delivered 
in  Se<ft.  III.  of  this  work,  that  the  colours  remain- 
ing in  the  eyes,  which  are  termed  ocular  fpc6lra, 
are  ideas,  or  fenfual  motions,  belonging  to  the 
fenfe  of  vifion,  which  for  too  long  a  time  continue 
their  a6Hvity. 

Any  one^  who  ftanda  alone  on  the  top  of  a  high 
tower,  if  he  has  not  been  accuftomcd  to  balance 
himfelf  by  objcdls  placed  at  fuch  di  fiances  and 
with  fuch  inclinations,  begins  to  ftaggcr,  and  en- 
deavours to  recover  himfelf  by  his  mufcular  feel- 
ings. During  this  time  the  apparent  motion  of 
objects  at  a  diitance  below  him  is  very  great,  and 
the  fpe6lra  of  thefe  apparent  motions  continue  a 
little  time  after  he  has  experienced  them  ;  and  he 
is  perfuaded  to  incline  the  contrary  way  to  coun* 
teraiSl  their  efFeits  ;  and  either  immediately  falls, 
or  applying  his  hands  to  the  building,  ufes  his 
mufcular  feelings  to  preferve  his  perpendicular 
attitude,  contrary  to  the  erroneous  perfuafions  of 
his  eyes.  Whilft  the  pcrfon,  who  walks  in 
the  dark,  ftaggcrs,  but  without  dizzinefs ;  for  he 
neither  has  the  fcnfaiion  of  moving  objcds  to  take 
off  his  attention  from  his  mufcular  feelings,  nor 
has  he  the  fpedra  of  thgfc  motions  continued  on 
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his  retina  to  add  to  his  confufioti.  It  happens 
indeed  fometimes  to  one  ftanding  on  a  tower^ 
that  the  idea  of  his  not  having  room  to  extend 
his  bafe  by  moving  one  of  his  feet  outwards,  when 
he  begins  to  incUne,  fupeiadds  fear  to  his  other 
inconveniencics ;  which  like  furprife,  joy,  or  any 
great  degree  of  fenfation,  enervates  him  in  a  mo* 
ment,  by  cipploying  the  whole  fenforial  power, 
and  by  thus  breaking  all  the  alfociated  trains  and 
tribes  of  motion. 

7.  The  irritative  ideas  of  objedts,  whilft  we 
are  awake,  are  perpetually  prefcnt  to  our  fenfe  of 
fight ;  as  we  view  the  furniture  of  our  rooms,  or 
the  ground  we  tread  upon,  throughout  the  whole 
day  without  attending  to  it.  And  as  our  bodies 
are  never  at  pcrfeA  reft  during  our  waking  hours, 
thefe  irritative  ideas  of  obje6ls  are  attended  per- 
petually with  irritative  ideas  of  their  apparent 
motions.  The  ideas  of  apparent  motions  are 
always  irritative  ideas,  becaufe  we  never  attend  to 
them,  whether  we  attend  to  the  objects  themfelves, 
OF  to  their  real  motions,  or  to  neither.  Hence 
the  ideas  of  the  apparent  motions  of  objefts  arc 
a  complete  circle  of  irritative  ideas,  which  con- 
tinue throughout  the  day. 

Alfo  during  all  our  waking  hours,  there  is  a 
perpetual  confiifed  found  of  various  bodies,  as  of 
the  wind  in  our  rooms,  the  fire,  diftant  converfa- 
tions,  mechanic  bufine&;  this  continued  buzs, 
as  we  are  feldom  (][uite  motionlefs;  changes  ita 
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loudnefeperpetnaUy^likethefoundofabell;  which 
rifesandfaUsas  long  as  it  continues,  and  feeros  to 
puliate  on  the  ear.  This  any  one  may  experience 
by  himing  himfelf  round  near  a  waterfall;  or  by 
itriking  a  glafs  bell,  and  then  moving  the  direc- 
tion of  its  mouth  towards  the  ears,  or  from  them, 
fLB  long  as  its  vibrations  continue.  Hence  this 
undulation  of  indiftindl  found  makes  another 
concomitant  circle  of  irritative  ideas,  which  con- 
tinues throughout  the  day. 

We  hear  this  undulating  found,  when  we  arc 
perfe<5tly  at  reft  ourfelves,  from  other  fonorous 
bodies  befides  bells;  as  from  two  organ-pipes, 
which  are  nearly  but  not  quite  in  unifon, 
when  they  are  founded  together.  When  a  bell 
is  (brack,  the  circular  form  is  changed  into  an 
elliptic  one;  the  longeft  axis  of  which,  as  the  vi- 
brations continue,  moves  round  the  periphery  of 
the  bell;  and  when  either  axis  of  this  ellipfe  is 
pointed  towards  our  ears,  the  found  is  louder; 
and  lefs  when  the  intermediate  parts  of  the  ellipfe 
are  oppofite  to  us.  The  vibrations  of  the  two 
organ-pipes  may  be  compared  to  Nonius's  rule; 
the  found  is  louder,  when  they  coincide,  and  lefs 
at  the  intermediate  times.  But,  as  the  found  of 
bells  is  the  moil  femiliar  of  thofe  founds,  which 
have  a  confiderable  battcment,  the  vertiginous 
patients,  who  attend  to  the  irritative  circles  of 
founds  above  defcribed,  generally  compare  it  to 
the  noife  of  bells. 

The 


Digitized  by 


Google 


jso  OF  VERTIGO.  Scct.  XX.  .8. 

Tlic  pcrrftaltic  motioajs  of  our  iiomaoh  and  in- 
teftin^,  and  the  fecrreiions  of  tlie  various  glands, 
are  other  circles  of  irritative  motions,  foroe  of 
tl>etii  more  or  lefs  complete^  accoi'ding  to  our 
abfiinence  or  faliety. 

So  that  the  irritative  ideas  of  the  apparent  mo- 
tions of  objedls,  the  irrigative  batteme^ts  of 
founds,  and  the  movements  of  .our  bowels  axxi 
glands,  compofe  a  great  circle  of  irritative  tribes 
of  motion:  and  when  .one  -coafiderable  part  oi 
this  circle  of  motions  becomes  ixiterruptcd,  the 
whole  proceeds  in  confulion,  as  described  in  'Sec- 
tion XVIJ.  1.7.  on  Catenation  of  Motions. 

8.  Hence  a  violent  vertigo,  from  whatevex 
canfe  it  happens,  is  ggnerally  attended  with  un- 
dulating noife  in  the  head,  perverfions  of  the 
motions  of  the  ftomach  ffnd  duodenum,  uauiual 
excretion  of  bile  and  gaftric  jqiee,  with  much 
j)ale  urine,  fomctimes  with  yellownofs  of  the  ikin, 
and  a  difoitlered  ie<?retion  of  almoft  every  jgland 
of  the  body,  till  at  length  the  arterial  Xyftem  is 
.afFecled,  and  fever  fucceeds. 

Thus  bilious  vomitings  accorqpany  the  vertigo 
oecafioned  by  the  motion  of  a  fhip;;  and  when 
the  biain  is  rendered  vertiginous  by  a  paralytic 
affedlidn  of  any  part  of  the  body,  a  vomiting  ge- 
nerally enfues^  and  a  great  difcharge  of  bile  :  and 
hence  great  injuries  of  the  head  from  external 
violence  are  fucceeded  by  bilious  vqmitings, 
and  fometimes  by  abfcefles  of  the  ILver.   .And 
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hence,  when  a  patient  is  inclined  to  T^omrt  from 
other  caufes,  as  in  feme  fevers,  any  motions  of  the 
attendants  in  his  room,  or  of  himfelf  when  he  is 
raifed  or  turned  in  his  bed,  prefently  induces  .the 
vomiting  by  fuperadding  a  degree  of  vertigo. 

g.  And  convcrfely  it  isvery-ufual  with  thofe, 
whofe  ftomachs  are  afFedlcd  from  internal  caufes, 
to  be  affli<ftcd  with  vertigo,  and  noife  in  the  head ; 
fuch  is  the  vertigo  of  drunken  people,  which  con- 
tinues, when  their  eyes  arcclofed,  and  theinfelves 
in  a  recumbent  pofture,  as  well  as  when  they  are 
in  an  ereft  pofture,  and  have  their  eyes  open. 
And  thus  the  irritation^  of  a  ftone  in  the  bile-dud, 
or  in  the  ureter,  or  an  irtflaramation  of  any  of  the 
inteftines,  are  accompanied  with  vomitings  and 
vertigo. 

In  thefc  cafes  the  irritative  motions  of  the  fto- 
macb,  which  are  in^general  not  attended  to,  be- 
come fo  changed  bjr  fome  unnatural  ftimulus,  as 
to  becortie  uneafy,  and  excite  our  lenfation  or  at- 
tention. And  thus  the  other  irritative  trains  of 
motions,  which  are  aflTociated  with  it,  become 
difordered  by  their  fympathy.  Tiie  fame  hap- 
pens, when  a  piece  of  gravel  flicks  in  the  ureter, 
or  when  fome  part  of  the  inteftinal  oannl  becomes 
inflamed;  In  thefe  cafes  the  irritative  mufcular 
motions  are  firft  difturbed  by  unulual  ftimulus, 
and  a  difordcrcd  action  of  the  fenfual  motions, 
or  dizzinefs  enfues.  While  in  fea-ficknefs  the 
difturbance  of  the  irritative  fenfual   motions,  as 
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Tcrtigo,  precedes;  and  the  difordered  irritativcf 
mufcular  motions,  as  thofe  of  the  flomiach  in 
vomiting,  follow. 

10.  When  thefe  irritative  motions  are  diftuirbed^ 
if  the  degree  be  not  very  great,  the  exertion  of 
voluntary  attention  to  any  other  objedl,  or  any 
fudden  fenfation,  will  disjoin  thefe  new  habits  of 
motion.  Thus  fome  drunken  people  have  become 
fober  immediately,  when  any  accident  has  ftrong- 
ly  excited  their  attention;  and  fea-lickneis  has 
vanifhed,  when  the  fhip  has  been  in  danger. 
Hence  when  our  attention  to  other  objedb  is 
moil  relaxed,  as  juft  before  we  Ml  afleep^  or  be- 
tween our  reveries  whpn  awake,  thefe  irritative 
ideas  of  motion  and  formd  are  moil  liable  to  be 
perceived;  as  thofe,  who  have  been  at  fea,  or 
have  travelled  long  in  a  coach,  feem  to  perceive 
the  vibrations  of  the  ihip,  or  the  rattiing  of  the 
wheels,  at  thefe  intervals;  which  ceafe  again,  as 
foon  as  they  exert  their  attention.  That  is,  at 
thofe  intervals  they  attend  to  the  apparent  mo- 
tions, and  to  the  battement  of  foimds  of  the  bo- 
dies around  them,  and  for  a  moment  miilake 
them  for  thofe  real  motions  of  the  fhip,  and  noife 
6f  wheels,  which  they  had  lately  been  accuHomed 
to :  or  at  thefe  intervals  of  reverie,  or  on  the  ap* 
proach  of  ileep,  thefe  fuppofed  motions  or  founds 
may  be  produced  entirely  by  imagination. 

We  may  conclude  from  this  account  of  vertigo, 

that  fea-iicknefs  is  not  an  effort  of  nature  to  re- 
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lieve  herfelf,  but  a  necefTary  confequenre  of  the 
aflbciations  or  catenations  of  animal  motions. 
And  may  thence  infer,  that  the  vomiting,  which 
attends  the  gi'avcl  in  the  ureter,  inflammations  of 
the  bowels,  and  the  commencement  of  fome  fe- 
vers, has  a  fimilar  origin,  and  is  not  always  an 
effort  of  the  vis  medicatrix  naturae.  But  where 
th^  acSlion  of  the  organ  is  the  immediate  confe- 
quence  of  the  ftimulating  caufc,  it  is  frequently 
exerted  to  diflodge  that  ftimulus,  as  in  vomiting 
up  an  emetic  drug-,  at  other  times,  the  a(5lion  of 
an  organ  is  a  general  effort  to  relieve  pain,  as  in 
convullions  of  the  locomotive  mufcles ;  other  ac- 
tions drink  up  and  carry  on  the  fluids,  as  in  ab- 
forption  and  fecretion ;  all  which  may  be  termed 
efforts  of  nature  to  relieve,  or  to  preferve  herfelf. 
.  11.  The  cure  of  vertigo  will  frequently  depend 
on  our  previoufly  invcfligating  the  caufe  of  it, 
which  from  what  has  been  delivered  above  may 
originate  from  the  difordcr  of  any  part  of  the 
great  tribes  of  irritative  motions,  and  of  the  af- 
fociatc  motions  catenated  with  them. 

Many  people,  when  they  arrive  at  fifty  or  lixty 
years  of  age,  arc  affei^ed  with  flight  vcitigo; 
which  is  generally  but  wrongly  afcribed  to  indi- 
geiftion,  but  in  reality  arifes  from  a  beginning  de- 
fe6l  of  their  fight;  as  about  this  time  they  alio 
find  it  neceflliry  to  begin  to  ufe  fpedlacles,  when 
they  read  fniall  prints,  efpecially  in  winter,  or  by 
candle  light,  but  are  Vet  able  to  read  without 
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them  during  the  fummcr  days,  when  the  light  is 
ftronger.  Thefc  people  do  not  fee  objects  fo 
diftindlly  as  formerly,  and  by  exerting  their  eyes 
more  than  ufiial,  they  perceive  the  apparent  mo- 
tions of  objcdis,  and  confound  them  with  the 
real  motions  of  them ;  and  therefore  cannot  ac- 
curately balance  themfelves  fo  as  eafily  to  prcfervc 
their  perpendicularity  by  them. 

That  is,  the  apparent  moticMis  of  objects,  which 
arc  at  reft,  as  we  nnfove  by  them,  Ihould  only  ex- 
cite irritative  ideas :  but  as  thefe  are  now  t^ecomc 
kfs  diflind,  owing  to  the  beginning  imperfeAion 
of  our  light,  wc  are  induced  voluntarily  to  attend 
to  them ;  and  then  thefe  apparent  motions  be- 
come fuccceded  by  fenfation ;  and  thus  the  other 
parts  of  the  trains  of  irritative  ideas,  or  irritative 
mufcular  motions,  become  difordered,  as  explain-  ' 
cd  above.  In  thefe  cafes  of  flight  vertigo  I  have 
always  promifed  my  patients,  that  they  would 
get  fi-ee  from  it  in  two  or  three  months,  as  thcjt 
fhould  acquire  the  habit  of  balancing  their  bo- 
dies by  lefs  diftin6l  objc(5ts,  and  have  feldom  been 
miftaken  in  my  prognoftic. 

There  is  an  auditory  vertigo,  which  is  called  a 
noifc  in  the  head,  explained  in  No.  7-  of  this 
fedlion,  which  alfo  is  very  liable  to  afFe6l  people 
in  the  advance  of  life,  and  is  owing  to  their  hear- 
ing lefs  perfe<?lly  than  before.  This  is  fometimcs 
called  a  ringing,  and  fometimes  a  finging,  or 
buzzing^  in  the  ears^  and  is  occafioned  by  otir 
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firft  experiencing  a  difagrecablc  fehfation  Jfrom 
our  not  being  able  cliilin6Wy  to  hear  the  founds, 
we  ufed  formerly  to  hear  diftintflly.  And  this 
difagreeable  fenfation  excites  defire  and  confe- 
queiit  volition ;  and  when  we  voluntarily  attend 
to  fmall  indiftin(ft  founds,  even  the  whifpering 
of  the  air  in  a  room,  and  the  jiulfations  of  the 
arteries  or  the  ear  are  fuccceded  by  fcfnfatibn.; 
which  pRfinute  founds  ought  only  to  have  pro- 
duced irritative  fenfual  motions,  or  unperceived 
ideas.  Sec  Se6tion  XVII.  3.  6.  Thefe  patients 
after  a  while  lofe  this  auditory  vertigo,  by  ac- 
quiring a  ilew  habit  of  not  attending  voluntarily 
to  thefe  indiftindl  founds,  biit  contenting  them- 
felves  with  the  lefs  accuracy  of  their  ffcnfe  of 
hearing. 

Another  kind  of  vertigo  begins  vdth  the  dif- 
ordered  aftion  of  fome  irritative  raufcukr  mo- 
tions, a^  thofc  of  thfe  ftomach  from  intoxication, 
or  frorh  emetics ;  or  thofe  of  thfe  ureter,  from  the 
ilimulus  of  a  (lone  lodged  in  it ;  and  it  Is  probai 
blc,  that  the  difordered  motions  of  fome  of  the 
great  congeries  of  glands,  as  of  thofc  which  form 
the  liver,  or  of  the  inteftinal  canal,  may  occafion 
vertigo  in  confequcnce  of  their  motions  being 
aflbciatcd  or  catenated  with  the  great  circles  of 
irritative  motions;  and  from  hence  it  appears^ 
that  the  means  of  cure  muft  be  adapted  to  the 
caufc. 

To  prevent  fea-ficknefs  it  is  probable,  that  the 
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habit  of  fwinging  for  a  week  or  two  before  going 
on  Ihipboard  might  be  of  fervice.  For  the  ver- 
tigo from  failure  of  light,  fpedlacles  may  be!  ufcd. 
For  the  auditory  vertigo,  aether  may  be  dropt  into 
the  ear  to  ftimulate  the  part,  or  to  diflblve  ear- 
wax,  if  fuch  be  a  part  of  the  caufe.  For  the 
vertigo  arifing  from  indigeftion,  the  peruvian 
bark  and  a  bliftcr  are  recommended.  And  for 
that  owing  to  a  ftone  in  the  ureter,  venefc<Slion, 
cathartics,  opiates,  fal  foda  aerated. 

12.  Definition  of  vertigo.  1.  Some  of  the  ir- 
ritative fenfual,  or  mufcular  motions,  which  were 
ufually  not  fucceeded  by  fenfation,  are  in  this- 
difeafe  fucceeded  by  fenfation  5  and  the  trains  or 
circles  of  motions,  which  were  ufually  catenated 
with  them,  are  interrupted,  or  inverted,  or  pro- 
ceed in  confulion.  2.  The  fenfitive  and  volun- 
tary motions  continue  undifturbed.  3.  The  af- 
fociate  trains  or  circles  of  motions  continue ;  but 
their  catenations  with  fome  of  the  irritative  mo- 
tions are  difordered,  or  inverted,  or  diflcvered. 
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SECT.    XXI. 


OF    DRUNKENNESS. 


I.  Sleep  from  fattety  of  hunger.  From  rocking  children. 
From  umform  founds.  2.  Intoxication  from  common  food 
after  fatigue  and  inanition,  3.  From  wine  or  opium.  Chil" 
nefs  after  meals,  Fertigo.  Why  pleafure  is  produced  by 
intoxication^  and  by  fwinging  and  recking  children.  And 
why  pain  is  relieved  by  it.  4.  PfO)y  drunkards  fi agger  and 
Jiammfry  and  are  liable  to  weep.  ^.  And  become  delirious ^ 
fleepy  andfhipid.  6.  Or  make  pale  urine  and  vomit.  7.' 
Ohje^ls  are  feen  double.  8.  Attention  of  the  mind  dimi" 
ni/hes  drunkennefs.  9.  Difordered  irritative  motions  of  all 
thefenfes.  10.  Difeafes  from  drunkennefs.  11.  JDefni- 
tion  of  drunkennefs. 

1.  In  the  ftate  of  nature  when  the  fenfe  of 
hunger  is  appeafed  by  the  ftimuhis  of  agreeable 
food,  the  bnfinefs  of  the  day  is  over,  and  the  hu- 
man favage  is  at  peace  with  the  world,  he  then 
exerts  little  attention  to  external  objedls,  pleafing 
reveries  of  imagination  fucceed,  and  at  length 
fleep  is  the  refult ;  till  the  nourifhment  which  he 
has  procured,  is  carried  over  every  part  of  the 
fyftem  to  repair  the  injuries  of  a6lion,  and  he 
awakens  with  frefli  vigour,  and  feels  a  renewal  of 
Jiis  fenfe  of  hunger. 
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The  juices  of  feme  bitter  vegetables,  as  of  the 
poppy  and  the  laurocerafus,  and  the  ardent  fpirit 
produced  in  the  fermentation  of  the  fugar  found 
in  vegetable  juices,  are  fo  agreeable  to  the  nerves 
of  the  ftomach,  that»  taken  in  a  fmatl  quantity,, 
they  inftantly  pacify  the  fenfe  of  hunger;  and 
the  inattention  to  external  ftimuli  with  the  re- 
veries of  itnagitmtion,  and  fleep,  fucceeds,  in 
the  fame  manner  as  when  the  ftomach  is  filled 
with  other  lefs  intoxicating  food. 

This  inattention  to  the  irritative  motions  occa- 
fioned  by  external  ftimuli  is  a  very  important  cir- 
cumftancc  in  the  approach  of  fleep,  and  is  pro* 
duced  in  young  children  by  rocking  their  cradles : 
during  which  all  vifible  objedte  become  indiftincft 
to  them.  An  uniform  foft  repeated  found,  as  the 
murmurs  of  a  gentle  current,  or  of  bees,  are  faid 
to  produce  the  fame  effe6V,  by  prcfenting  indif- 
tmS;  ideas  of  inconfequential  founds,  and  by  thus 
ftealing  our  attention  from  other  objcifts,  whilft 
by  their  continued  reiterations  they  become  fami- 
liar themfelvqs,  and  we  ceafe  gradually  to  attend 
to  any  thing,  and  fleep  enfues. 

2.  After  great  fatigue  or  inanition,  when  the 
ftomach  is  fuddcnly  filled  with  flefli  and  vegetable 
food,  the  inattention  to  external  ftimuli,  and  the 
?^veries  of  imagination,  become  fo  confpicuous 
ts  to  amount  to  a  degree  of  intoxication.  The 
feme  is  at  any  time  produced  by  fuperadding  ^ 
little  wine  or  opium  to  our  common  meals ;  or 
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hy  taking  thefe  feparately  in  confiderable  quan- 
tity ;  and  this  more  efficacloufly  after  fatigue  or 
inanition ;  becaufe  a  lefs  quantity  of  any  ftimu- 
lating  material  will  excite  an  organ  into  energetic 
a6lion,  after  it  has  lately  been  torpid  from  de- 
£t6k  of  ftimulus ;  as  objc(fts  appear  more  lumi- 
nous, after  we  have  been  in  the  dark;  and  be- 
caufe the  fufpenfion  of  volition,  which  is  the  im- 
mediate caufe  of  fleep,  is  fooner  induced,  after  a 
continued  voluntary  exertion  iias  in  part  exhaufl- 
ed  the  fenforial  power  of  volition  ;  in  the  lame 
manner  as  we  cannot  contrail  a  fingle  mufcle  long 
together  without  intervals  of  ina<9:ion. 

3.  In  the  beginning  of  intoxication  we  are  in- 
dined  to  fleep,  as  mentioned  above,  but  by  the 
excitement  of  external  circumftances,  as  of  ribife, 
light,  bufinefs,  or  by  the  exertion  of  volition,  we 
prevent  the  approaches  of  it,  and  continue  to  take 
into  our  ftomach  greater  quantities  of  the  inebriat- 
ing nuterials.  By  thcfe  means  the  irritative 
movements  of  the  ftomach  aie  excited  into  greater 
a6lion  than  is  natural ;  and  in  confcquence  all 
the  irritative  tribes  and  trains  of  motion,  which 
are  catenated  witli  them,  become  fufceptible  of 
(Irpnger  action  from  their  aceuftomed  ftimuli; 
becaufe  thefe  motions  are  excited  both  by  their 
ufual  irritation,  and  by  their  aflbciation  with 
the  increafed  actions  of  the  ftomach  and  la6teals. 
Hence  the  Ikin  glows,  and  the  heat  of  the  body 
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is  .increafcd,  by  the  more  energetic  action  of  the 
whole  glandular  fyftem;  and  pleafure  is  intro- 
duced in  confequence  of  thefe  increafed  motion^ 
from  internal  ftimulus.  According  to  Law  5. 
Seit-  IV.  on  Animal  Caufation. 

From  this  great  increafe  of  irritative  motions 
from  internal  ftimulus,  and  the  increafcd  fcnfa- 
.tion  introduced  into  the  fyftem  in  confequence; 
and  fecondly,  from  the  increafed  fenlitive  motions 
in  confequence  of  this  additional  quantity  of  fcn- 
fation,  fo  much  fenforial  power  is  expended,  that 
the  voluntary  power  becomes  feebly  exerted,  and 
the  irritation  from  the  ftimukis  of  external  ob- 
jedls  is  Icfs  forcible ;  the  external  parts  of  the  eye 
are  not  tliercfore  voluntarily  adapted  to  the  dif- 
lances  of  objects,  whence  the  apparent  motions 
of  thofe  objects  either  are  fecn  double,  or  become 
too  indiftinft  for  the  purp'ofe  of  balancing  the 
.  body,  and  vertigo  is  induced. 

Hence  we  become  acquainted  with  that  very 
curious  circumftance,  why  the  drunken  vertigo 
is  attended  with  an  increafe  of  pleafure ;  for  the 
irritative  ideas  and  motions  occalioned  by  inter- 
nal ftimulus,  that  were  not  attended  to  in  our  fp- 
ber  hours,  are  now  juft  fo  much  increafed  as  to 
be  fuccecded  by  plcafurable  fenfation,  in  the 
fame  manner  as  the  more  violent  motions  of  our 
organs  are  fuccecded  by  painful  fenfation.  And 
hence  a  greater  quantity  of  plcafurable  fenfation 
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is  introduced  into  the  conftltution ;  which  is  at- 
tended in  fome  people  with  an  increafe  of  bene- 
volence and  good  humour. 

'  If  the  apparent  motions  of  objects  is  much  in- 
creafed,  as  when  we  revolve  on  one  foot,  or  are 
fwnng  on  a  rope,  the  ideas  of  thefe  apparent  mo- 
tions are  alfo  attended  to,  and  are  fucceeded  with 
pleafurable  fenfation,  till  they  become  familiar 
to  us  by  frequent  nfe.  Hence  children  are  at 
iirft  delighted  with  thefe  kinds  of  exercife,  and 
with  riding,  and  failing,  and  hence  rocking  young 
children  .inclines  them  to  flecp.  For  though  in 
the  vertigo  from  intoxication  the  irritative  ideas 
of  the  apparent  motions  of  objects  are  indiftindl 
from  their  decreafe  of  energy :  yet  in  the  vertigo 
occafioned  by  rocking  or  fwinging  the  irritative 
ideas  of  the  apparent  motions  of  objefts  are  in- 
creafcd  in  energy,  and  hence  they  induce  plea- 
furc  into  the  fyftem,  but  are  equally  indiftindl, 
and  in  confequcnce  equally  unfit  to  balance  our- 
felves  by.  This  addition  of  pleafure  precludes 
defire  or  avei-fion,  and  in  confequence  the  vo- 
luntary power  is  feebly  exerted,  and  on  this  ac- 
count rocking  young  children  inclines  them  to 
fleep. 

In  what  manner  opium  and  wine  aft  in  reliev- 
ing pain  is  another  article,  that  well  deferves  our 
attention.  There  are  many  pains  that  originate 
from  defedl  as  well  as  from  excefs  of  ftimulus ; 
pf  tlicfe  are  thofo  of  the  fix  appetites  of  hunger, 
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thirft,  luft,  tlie  want  of  heat,  'of  diftcntion,  and 
of  frefh  air.  Thus  if  our  cutaneous  capillaries 
ceafe  to  a6l  from  tl^e  dirninifhed  ftimulus  of  heat, 
when  we  are  expofed  to  cold  weather,  or  our  fto- 
mach  is  uneafy  for  want  of  food;  thefc  are  both 
pains  from  defeat  of  flimuhis,  and  in  confequence 
opium,  which  ftimulates  all  the  nooving  fyftcm 
into  increafed  adlion,  njuft  relieve  them.  But 
.this  is  not  the  cafe  in  thofe  pains,  which  arifc 
from  excefs  of  ftimulus,  as  in  violent  inflamma- 
tions: in  thcfe  the  exhibition  of  opium  is  fre- 
quently injurious  by  increafing  the  a6tion  of  th« 
fyflem  already  too  great,  as  in  ihflanmiation  of 
the  bowels  mortification  is  often  produced  by  the 
ftimulus  of  opium.  Where,  however,  no  fuch 
bad  confequences  follow  ;  the  ftimulus  of  opium, 
by  increafing  all  the  motions  of  the  (j^lem,  ex- 
pends fo  much  of  the  fcnforial  power,  that  the 
acSlions  of  the  whole  fyftem  foon  become  feebler, 
and  in  confequence  thofe  which  produced  the 
pain  and  inflammation. 

4.  When  intoxication  proceeds  a  little  fiir- 
ther,  the  quantity  of  pleafurablc  fenfation  is  fo 
far  increafed,  that  all  defire  ceafes,  for  there  is  no 
pain  in  the  fyftem  to  excite  it.  Hence  the  volun* 
tary  exertions  are  diminiftied,  ftaggering  and 
flammering  fucceed;  and  the  trains  of  ideas  be- 
come more  and  more  inconfiftent  from  this  defi^ 
of  voluntary  exertion,  as  explained  in  the  fedUons 
on  fleep  and  reverie,  whilft  thofe  p^fllo'ns  which 
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are  unmixed  with  volition  are  more  vividly  felt, 
and  Ihewn  with  lefs  refervc ;  hence  pining  love, 
or  fuperilitious  fear,  and  the  maudling  tear  drop- 
ped on  the  reo^mbra^ce  of  the  mod  trifling  dif'- 
trcfs. 

5.  At  length  all  thefe  circumftance^  are  in^ 
creafed  ;  the  quantity  of  pleafure  introduced  into 
the  fyftem  by  theincreafed  irritative  mufcular  mo- 
tions of  th^  whole  fanguiferous,  and  glandular, 
and  abforbent  fyftdns,  becomes  fo  great,  that  the 
organs  of  fcnfe  are  more  forcibly  excited  into 
adlion  by  this  internal  pleafurablc  fenfation,  than 
by  the  irritation  from  the  ftimulus  of  external  ob- 
je6b.  Hence  the  drunkard  ceafes  to  attend  to 
external  ftimuli,  and  as  volition  is  now  alfo  fuf- 
pended,  the  trains  of  his  ideas  become  totally  in- 
confiftent  as  in  dreams,  or  delirium:  and  at 
length  a  ftupor  fucceeds  from  tlie  great  exjiauf- 
tion  of  fenforial  power,  which  probably  does  not 
even  admit  of  dreams,  and  in  which,  as  in  apo- 
plexy, no  motions  continue  but  diofe  from  inter- 
nal ftimuli,  from  fenfation,  and  from  aflbciation. 

6.  In  other  people  a  paroxyfm  of  drunkennefe 
has  another  termination ;  the  inebriate,  as  foon 
as  he  begins  to  be  vertiginous,  makes  pale  luine 
in  great  quantities  and  very  frequently,  and  at 
length  becomes  lick,  vomits  repeatedly,  or  purges, 
or  has  profufe  fweats,  and  a  temporary  fever  en- 
fues  with  a  quick  ftrong  pulfe.  This  in  fome 
hours  is  fucceeded  by  lleep;  but  the  unfortunate 
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bacchanalian  does  not  perfe6tly  recover  himfclf 
till  about  the  fame  time  of  the  fucceeding  day, 
when  liis  courfc  of  inebriation  began.  As  Ihewn 
in  Sc(5t.  XVIf.  1.7.  on  Catenation.  The  tem- 
porary (i*xcr  with  Itrong  pulfc  is  owing  to  the 
fame  caufe  as  the  glow  on  the  fkin  mentioned  in 
the  third  paragrapli  of  this  Section:  the  flow  of 
urine  and  ficknefs  arife  from  the  whole  fyftem  of 
irritative  motions  being  thrown  into  confufion  by 
their  aflbciations  with  each  other ;  as  in  fca-fick- 
nets,  mentioned  in  Sed.  XX.  4.  on  Vertigo ;  and 
Nvhich  is  more  fully  explained  in  Se6lion  XXIX. 
on  Diabetes. 

7.  In  this  vertigo  from  internal  caufes  we  fee 
objcfts  double,  as  two  candles  inftead  of  one, 
which  is  thus  explained.  Two  lines  drawn 
through  the  axes  of  our  two  eyes  meet  at  the  ob- 
je<5l  we  attend  to:  this  angle  of  the  optic  axes  in- 
creafcsor  diminiflies  with  the  lefs  or  greater  dif- 
tances  of  objecls.  All  objedls  before  or  behind 
the  place  where  this  angle  is  formed,  appear 
double ;  as  any  one  may  obferve  by  holding  up 
a  pen  between  his  eyes  and  the  candle ;  when  he 
looks  attentively  at  a  fpot  on  the  pen,  and  carelefs- 
ly  at  the  candle,  it  will  appear  double  ;  and  the 
rcverfe  when  he  looks  attentively  at  the  candle 
and  carelcft^ly  at  the  pen  ;  fo  that  in  this  cafe  the 
niufcles  of  the  ej^e,  like  thofe  of  the  limbs,  ftag- 
p;cr  and  are  difobcdient  to  the  expiring  efforts  of 
volilion.      Numerous  objeils  are  indeed   fomo- 
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times  fecn  by  the  inebriate,  dccalioned  by  the 
rcfradlions  made  by  the  tears,  which  Hand  upon 
his  eye-lids. 

8.  This  vertigo  alfo  continues,  when  the  ine- 
briate lies  in  his  bed,  in  the  dark,  or  with  his 
eyes  cloled  ;  and  this  more  powerfully  than  when 
he  is  credl,  and  in  the  light.  For  the  irritative 
ideas  of  the  apparent  motions  of  objedls  are  now 
excited  by  irritation  from  internal  ftimulus,  or 
by  aflbciation  with  other  irritative  motions  ;  and 
the  inebriate,  like  one  in  a  dream,  believes  the 
objects  of  thefe  irritative  motions  to  be  prcfent, 
and  feels  himfclf  vertiginous.  I  have  obferved 
in  this  fituation,  fo  long  as  my  eyes  and  mind 
were  intent  upon  a  book,  the  licknefs  and  vertigo 
ceafed,  and  were  renewed  again  the  moment  I 
difcontinued  this  attention;  as  was  explained  in 
the  preceding  account  of  fea-licknefs.  Some 
drunken  people  have  been  known  to  become  fo*- 
ber  inftantly  from  fome  accident,  that  has  ftrongly 
excited  their  attention,  as  the  pain  of  a  broken 
bone,  or  the  news  of  their  houfe  being  on  fire. 

9.  Sometimes  the  vertigo  from  internal  caufes, 
as  from  intoxication,  or  at  the  beginning  of  fome 
fevers,  becomes  fo  univerfal,  that  the  irritative 
motions  which  belong  to  other  organs  of  fenfe 
arc  fucceeded  by  fenfation  or  attention,  as  well  as 
thofe  of  the  eye.  The  vertiginous  noife  in  the 
ears  has  been  explained  in  Sedlion  XX.  on  Verti- 
go.   The  tafte  of  the  f^liva,  which  in  general  is 
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not  attended  to,  beconies  perceptible^  and  the  pa- 
ticnrs  complain  of  a  bad  tafte  in  their  mouth. 

The  common  fmells  of  the  furrounding  air 
fometimcs  excite  the  attention  of  tliefe  patients, 
and  bad  fmells  are  complained  of,  which  to  other 
people  are  imperceptible.  The  irritative  moticMXS 
that  belong  to  the  fenfe  of  prelTure,  or  of  touch, 
are  attended  to,  and  the  patient  conceives  the  bed 
to  librate,  and  is  fearful  of  falling  out  of  it.  The 
irritative  motions  belonging  to  the  fenfes  of  dif- 
tention,  and  of  heat,  like  thofe  above  mentioned, 
become  attended  to  at  this  time :  hence  we  feel 
the  pulfation  of  our  arteries  all  over  us,  and  com- 
plain of  heat,  or  of  cold,  in  parts  of  the  body 
where  there  is  no  accumulation  or  diminution  of 
adtual  heat.  All  which  are  to  be  explained,  as 
in  the  laft  paragraph,  by  the  tirritative  ideas  be- 
longing to  the  various  fenfes  being  now  excited 
by  internal  ftimuli,  or  by  their  aflbciations  with 
other  irritative  motions.  And  that  the  inebriate, 
like  one  in  a  dream,  believes  the  external  obje6ls, 
which  ufually  caufed  thefe  imtativt  ideas,  to  be 
now  prefent. 

10.  The  difeafes  in  confcquence  of  frequent  in- 
ebriety, or  of  daily  taking  much  vinous  fpirit 
without  inebriety,  confifl  in  the  paralyfis,  which 
is  liable  to  fucceed  violent  flimulation.  Organs, 
whofe  aiftions  are  aflbciated  with  others,  arc  fre- 
quently more  afFedled  than  the  organ,  which  is 
ftimulated  into  too  violent  adlion.     See  Se&.. 
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XXrV.  2.  8.  Hence  in  drunken  people  it  gene- 
rally  happens,  that  the  fecretory  veffeU  of  the 
liver  become  firft  paral)'tic,  and  a  torpor  with 
confequcnt  gall-ftoncs  or  fcirrhus  of  this  vifcus  is 
induced  with  concomitant  jaundice;  otherwife 
it  becomes  inflamed  in  confequence  of  previous 
torpor,  and  this  inflammation  is  frequently  trans- 
ferred to  a  more  fenfible  part,  which  is  aflbciatcd 
with  it,  and  produces  thef  gout,  or  the  rofy  erup* 
tion  of  the  face,  or  fome  other  leprous  eruption 
on  the  head,  or  arms,  or  legs.  Sometimes  the 
ftomach  is  firfl:  affedled,  and  paralyfis  of  the  lac- 
teal fyftem  is  induced:  whence  a  total  abhor- 
rence from  flcfti-food,  and  general  emaciation. 
In  others  the  lymphatic  fyftem  is  affedled  with 
paralyfis,  and  dropfy  is  the  confequence.  In  fome 
inebriates  the  torpor  of  the  liver  produces  pain 
without  apparent  fcirrhus,  or  gall-ftones,  or  in* 
flammation,  or  confequent  gout,  and  in  thefe 
epilepfy  or  infanity  are  often  the  confequence. 
All  which  will  be  more  fully  treated  of  in  the 
courfe  of  the  work. 

I  am  well  aware,  tliat  it  is  a  common  opinion, 
that  the  gout  is  as  frequently'pwing  to  gluttony 
in  eating,  as  to  intemperance  in  drinking  fer- 
mented or  fpirituous  liquors.  To  this  I  anfwer, 
that  I  have  feen  no  perfon  aflfli6led  with  the  gout, 
who  has  not  drunk  freely  of  fermented  liquor,  as 
wine  and  water,  or  fmall  beer;  though  as  the  dif- 
pofition  to  all  the  difeafcs,  which  have  originated 
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from  inloxication,  is  in  fome  degree  hereditary,  a 
left  quantity  of  fpirituous  potation  will  induce 
the  gout  in  thefe,  who  inherit  the  difpofition 
from  their  paients.  To  which  I  muft  add,  that 
in  young  people  the  rhcumatifm  is  fixquently  raif- 
taken  for  the  gout. 

Spice  is  feldom  taken  in  fuch  quantity  as  to  do 
any  material  injury  to  the  fj^em,  flefti-meats  as 
well  as  vegetables  are  the  natural  diet  of  man- 
kind ;  with  thefe  a  glutton  may  be  crammed  up 
to  the  throat,  and  fed  fat  like  a  ftalled  ox  ;  but 
he  will  not  be  difcafed,  unlefs  he  adds  fpirituous 
or  fermented  liquor  to  his  food.  This  is  well 
known  in  the  diftilleries,  where  the  fwine,  which 
are  fattened  by  the  fpirituous  fedimcnts  of  barrels, 
acquire  difeafed  livers.  But  mark  what  happens 
to  a  man,  who  drinks  a  quart  of  wine  or  of 
ale,  if  he  has  not  been  habituated  to  it.  He  lofcs 
tlie  ufc  of  both'his  limbs  and  of  his  underflanding ! 
He  becomes  a  temporarj^  idiot,  and  has  a  tem- 
porary ftroke  of  the  pally !  And  tliough  he 
flowly  recovers  after  fome  hours,  is  it  not  rca- 
fonable  to  conclude,  that  a  perpetual  repetition 
of  fo  powerful  a  poifon  raufl:  at  length  perma- 
nently affect  him?— If  a  perfon  accidentally  be- 
comes intoxicated  by  eating  a  few  mufhrooms  of 
a  peculiar  kind,  a  general  alarm  is  excited,  and 
he  is  faid  to  be  poifoned,  and  emetics  are  exhi- 
bited ;  but  fo  familiarifed  are  wc  to  the  intoxi- 
cation from  vinous  fpirit,  that  it  occafions  laugh- 
ter rather  than  alarm. 
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There  is  however  confiderable  danger  in  too 
haftily  difcontinuing  the'ufe  of  fo  ftrong  a  ftimu- 
lus,  left  the  torpor  of  the  fyftem,  or  paralyfis, 
Ihould  fooner  be  induced  by  theomiflion  tlian  by 
the  continuance  of  ^his  habit,  when  unfortunately 
acquired.  A  golden  rule  for  determinfng  the 
quantity,  which  may  with  fafety  be  difcontinucd, 
is  delivered  in  Se<5l.  XII.  7*  8. 

11.  Definition  of  drunkennefs.  Many  of  the 
irritative  motions  are  much  increafed  in  energy 
by  internal  flimul^tion. 

2.  A  great  additional  quantity  of  plcafurable 
fenfation  is  occalioned  by  this  increafed  exertion 
of  the  irritative  motions.  And  many  fenfitive  mo- 
tions are  produced  in  confequence  of  this  increaf- 
ed fenfation. 

3.  The  afRKiated  trains  and  tribes  of  motions, 
catenated  with  the  increafed  irritative  and  fenfi- 
tive motions,  are  difturbed,  and  proceed  in  con- 
fufion. 

4.  The  faculty  oi^  volition  is  gradtlally  impair- 
ed, whence  proceeds  the  inftability  of  locomo- 
tion, inaccuracy  of  perception,  and  inconfifiency 
of  ideas ;  and  is  at  length  totally  fiifpendcd,  and 
a  temporary  apoplexy  fucceeds. 


▼OL.  !•  B  b  SECT. 
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SECT.      XXIL  . 

OF     PnOPENSITY    TO  MOTION,     REPRTITIOX 
AXD    IMITATION. 


I.  ^Accumulation  of  fcnfofia!  pcrMfr  in  huniphgicr^  in  Jkef^ 
in  cold  fit  of  f ever ^  in  the  iDcomotive  mufcUs^  in  the  organs 
offenfe.  Produces  propenjity  t9  a^ion.  11,  Repetition  by 
th^ee  fenforlal povjcrs.  In  rhlmes  and  alliterations^  in  mU" 
fic^  dancings  architetlUrey  landfcape-paintingj  beauty 
III.  I.  Perception  conjtjls  in  imitation.  Four  kinds  ofimi' 
'  taticn,  2.  Voluntary,  Dogs  taught  to  dance.  3.  Scn/tfive, 
Hence  fympathj^  and  all  our  virtues.  Contagious  matter 
^venereal  ulccrsy  of  hydrophobia^  of  jail-fever^  offmall-poXf 
produced  by  imitation y  andthefex  of  the  embryon.  4.  /r- 
rltative  imitation,  5.  Imitations  refdvabU  into  affocia- 
tions. 

I.  1.  In  tlic  hemiplegia,  when  the  limbs  on 
one  fide  haveJoll  their  power  of  voluntary  mo- 
tion, the  patient  is  for  many  days  perpetually  .em- 
ployed in  moving  thofc  of  the  other.  2.  When 
the  voluntary  power  is^  fufpended  during  flecp, 
there  commences  a  ceafelefs  flow  of  fenlitive  mo- 
tions, or  ideas  of  iroagination,  which  compofe  our 
drcams.  3.  When  in  the  cold  fit  of  an  intermit- 
tent fever  fome  parts  of  the  fyftem  have  for  a  time 
^ntinued  torpid,  and  have  thus  expended  lefs 
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than  their  ufual  expenditure  of  Icnforial  power; 
a  hot  fit  fucceeds,  with  violent  aftion  of  thofc 
veflels,     which  had  previoufly  been   quicfcent.* 
All  thefe  arc  cxplaineki  from  an  accumulation  of. 
fenforial  power  during  the  ina6livity  of  fome  part 
ofthefyftem. 

Belides  the  very  great  quantity  of  fenforial 
power .  perpetually  produced  and  expended  in 
moving  the  arterial,  venous,  and  glandular  fyf- 
tcms,  with  the  various  organs  of  digeftion,  as  de- 
fcribed  in  §e<9:ion  XXXIL  3.  2.  there  is  alfo  a 
conftant  expenditure  of  it  by  the  a6lion  of  our 
locomotive  mufcles  and  organs  of  fenfe.  Thus 
the  thicknefs  of  the  optic  nerves,  where  they  en* 
ter  the  eye,  and  the  great  expanlion  of  the 
nerves  of  touch  beneath  the  whole  of  the  cuticle, 
evince  the  great  confumption  of  fenforial  power 
by  thefe  fenfcs.  And  our  perpetual  mufcular 
actions  in  tlie  common  offices  of  life,  and  irf  con- 
ftautly  preferving  the  perpendicularity  of  our 
bodies  during  the  day,  evince  a  confiderable  ex  - 
penditure  of  the  fpirit  of  animation  by  our  loco- 
motive mufcles.  It  follows  that  if  the  exertion  of 
thefe  organs  of  fenfe  and  mufcles  be  for  a  while 
intermitted,  tliat  fome  quantity  of  fenforial  power 
niuft  be  accumulated,  and  a  propenfity  to  adlivity 
of  fome  kind  enfue  from  the  increafed  excitability 
of  the  fyftem.  Whence  proceeds  the  irkfome- 
ncfs  of  a  continued  attitude,  and  of  an  indolent 
life, 
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However  fmall  this  hourly  accumulation  of 
the  fpirit  of  animation  may  be,  it  produces  a 
^ropenfity  to  fdme  kind  of  adlion ;  but  it  nevcr- 
thelefs  requires  either  delire  or  averfion,  either 
pleafure  or  pain,  or  fome  external  ftimulus,  or 
a  previous  link  of  aflbciation,  to  excite  the  fyfi- , 
tera  into  aiftivity;  thus  it  frequently  happens, 
when  the  mind  and  body  are  fo  unemployed  as 
not  to  poflefs  any  of  the  tlxree  firA  kinds  of  fti- 
muli,  that  the  laft  takes  place,  and  confumes  the 
fmall  but  perpetual  accumulation  of  ienforial 
power*  Whence  feme  indolent  people  repeat 
the  fame  verfe  for  hours  together,  or  hum  the 
fame  tune.     Thus  the  poet : 

Onward  he  trudged,  not  knowmg  what  he  (ought. 
And  whittled  as  he  went,  for  want  of  tlxHight. 

II.  The  repetitions  of  motions  may  be  at  firfl: 
produced  eitlier  by  volition,  or  by  fenfation,  or 
by  irritation,  but  they  foon  become  ealicr  to  per- 
form than  any  other  kinds  of  adion,  becaufe  they 
foon  became  aflbciated  together,  according  to 
Law  the  feventh,  Sedlion  IV.  on  AnimaJ  Caufa- 
tion.  And  becaufe  their  frequency  of  repetition, 
if  as  much  fenforial  power  be  produced  during 
every  reiteration  as  is  expended,  adds  to  the  fa- 
cility of  their  production. 

If  a  .ftimulus  be  repeated  at  tmiform  intervals 
of  time,  as  defcribed  in  &t.&..  XII.  3.  3.  the  ac- 
tion,  whether  of  our  mufcles  or  organs  of  fenfe,- 
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is  produced  with  Aill  greater -facility  or  energy; 
becaufe  the  fenforial  power  of  aflbciation,  men- 
tioned above,  is  combined  with  the  fenforial 
power  of  irritation ;  that  is,  in  common  language, 
the  acquired  habit  aflifts  the  power  of  the  ftimu- 
lus. 

This  not  only  obtains  in  the  annual,  lunar,  and 
diurnal  catenations  of  animal  motions,  as  explain- 
ed in  Se6l.  XXXVI.  which  are  thus  performed 
with  great  facility  and  energy;  but  in  every  lefs 
circle  of  adtions  or  ideas,  as  in  the  burthen  of  a 
fong,  or  the  reiterations  of  a  dance.  To  the  fa- 
cility and  diflindnefs,  with  which  we  hear 
founds  at  repeated  intervals,  we  owe  th^pleafure, 
which  we  receive  from  mufical  time,  and  from 
poetic  time;  as  defcribcd  in  Botanic  Garden, 
P.  2.  Interlude  3.  And  to  this  the  pleafure  we 
receive  from  the  rhimes  and  alliterations  of  mo- 
dem verfification ;  the  fource  of  which  without 
this  key  u^uld  be  difficult  to  difcover.  And  tp 
this  like  wife  fhould  be  afcribed  the  beauty  of  the 
duplicature  in  the  perfcft  tenfe  of  the  Greek 
verbs,  and  of  fome  Latin  ones,  as  tango  tetegi, 
mordeo  momordi. 

There  is  no  variety  of  notes  referable  to  the 
gamut  in  the  beating  of  the  drum,  yet  if  it  be  per- 
formed in  mufical  time,  it  is  agreeable  to  our 
ears ;  and  therefore  this  pleafurable  fenfation  muft 
be  owing  to  the  repetition  of  the  divifions  of  the 
founds  at  certain  intervals  of  time,  or  mufical 
B  b  3  bars. 
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bars.  Whether  thcfe  times  or  bars  are  diftinguifh- 
cd  by  a  paufe,  or  by  an  cmphafis,  or  accent,  cerr 
lain  it  is,  that  this  diftinAion  is  perpetually  re- 
peated ;  otherwilc  the  car  (quid  not  determine  in- 
llantly,  whether  the  fucceffions  of  foMpd  were  in 
common  or  in  triple  .time.  In  common  time 
there  is  a  divifiqiit  between  cvcrj^  two  crotchets,  or 
other  notes  of  equivalent  time;  tliough  tlie  bar  in 
written  mufic  is  put  after  every  fourth  crotchet, 
or  notes  equivalent  in  time ;  in  triple  time  the 
divilion  or  bar  is  after  every  tliree  crotchets,  or 
notes  equivalent;  fo  that  in  common  time  tlie 
repetition  recurs  more  frequently  than  in  triple 
time.  The  grave  or  heroic  verfes  of  the  Greek 
and  Latin  poets  are  written  in  common  tiine; 
the  Ffench  heroic  verfcs>  and  Mr.  Anftie's  \mr 
morous  verfes  in  his  Bath  Guide,  are  written  in 
the  fame  time  as  the  Greek  and  Latin  veifcs,  but 
arp  one  bar  Ihorter.  The  Englifti  grave  or  heroic 
vcrfqs  are  qieafured  by  triple  time,  as  Mr.  Pope's 
tranflation  of  Homer. 

But  bpfidc^  thefc  little  circles  of  mufical  time^^ 
therc  arc  the  greater  returning  periods,  and  th? 
ft  ill  more  diftant  chorufles,  which,  like  the 
rhimes  at  the  ends  of  verfes,  owe  their  beauty  to 
repetition;  that  is,  to  the  facility  arid  diftiiK^tncfs 
witli  \yhich  wc  perceive  founds,  which  we  9,%. 
pe6l  tp  perceive,  or  have  perceived  before;  or  in 
the  language  of  this  work,  to  the  greater  eafe  and 
energy  with  which  our  organ  is  excited  by  the 
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combined  ienforial  powd-s  of  aflbciatioi;!  tnd  in:i«- 
tation,  than  by  the  latter  fingly. 

A  certain  uniformity  or  repetition  of  parts  en* 
tcrs  the  very  compofition  of  harmony*  Tims  two 
odaves  neareft  to  each  other  in  the  fcate  com- 
mence their  vibrations  together  after  every  fecond 
vibration  of  the  higher  one.  And  where  the  firfl-, 
tliird,  and  fiftii  compofc  a  chord  the  vibcations 
concur  or  coincide  frequently,  though  lefs  Co 
tlian  in  the  two  graves.  It  is  probable  that  thcfc 
chords  bear  fome  analogy  to  a  mixture  of  three 
alternate  colours  in  the  fun's  fpc6lnmj  liparatcd 
by  a  prifm. 

The  plcaiiure  we  receive  from  a  melodious  fuc- 
ceffion  of  notes  referable  to  the  gamut  is  derived 
from  another  foutx^e,  viz.  to  the  pandiculation  or 
counteradion  of  antagonift  fibres.  See  Botanic 
Garden,  P.  2.  Interlude  3.  If  to  thcfe  be  added 
our  early  aflbciations  of  agreeable  ideas  with 
certain  proportions  of  found,  I  fuppofe,  from 
thefe  three  fource«  fprings  all  the  delight  of  mu- 
fic,  fo  celebrated  by  ancient  authors,'  and  fo  en- 
thufiaflically  cultivated  at  prefent.  See  Sedl.  XVI, 
No.  JO.  on  InfliiiGl. 

This  kind  of  pkafure  ariling  from  repetition, 
that  is  fix)m  the  facility  and  diftindlnefs,  with 
which  we  perceive  and  undcrftand  repeated  fen- 
fations,  enters  into '  all  the  agreeable  arts;  and 
when  it  is  carried  to  excefs  is  termed  fprmality, 
yh^  art  of  danciftg  like  that  of  mulic  depends 
^         ^  }Jb4  fof    . 
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for agreat  part  of  the  pleafurc,  it  afiS^rcb,  on  re- 
petition; archite6lure,  efpeciaily  the  Grecian, 
oonfifts  of  one  part  being  a  repetition  of  another; 
and  hence  the.  beauty  of  the  pyramidal  ondine  in 
landfcape-painting ;  where  one  fide  of  the  piAnre 
may  be  faid  in  fome  meafure  to  balance  the  other* 
3o  unirertally  does  repetition  contribute  to  our 
pleafure  in  the  fine  arts,  that  beauty  itfelf  has 
been  defined  by  Ibme  writers  to  confift  in  a  due 
combination  of  uniformity  and  variety.  See  Se6l. 
XVI.  6.  , 

.  III.  1.  Man  is  termed  by  Ariftotle  an  imitative 
animal ;  this  propenfity  to  imitation  not  only  ap- 
pears in  the  a6lions  of  children,  but  in  all  the 
euflioms  knd  'falhions  of  the  world :  many  thou- 
fands  tread  in  the  beaten  paths  of  others,  for  one 
who  traverfes  regions  of  his  own  difcovery.  The 
origin  of- thp  propenfity  of  imitation  has  not, 
that  I  recolie6l,  been  deduced  fi-om  any  known 
^  principle ;  when  any  a6lion  prefcnts  itfelf  to  the 
view  of  a  child,  as  of  whetting  a  knife,  or  thread- 
ing a  needle,  tlie  parts  of  this  a6iion  in  refpe^Sl 
of  timcj  motion,  figure,  are  imitated  by  a  part  of 
the  retina  of  his  eye;  to  perfonn  this  adion 
therefore  with  his  hands  is  eafier  to  him  Uian  to 
invent  any  new  adlidn,  becauie  it  confifts  in  re- 
peating with  another  fet  of  fibres,  viz.  with  the- 
moving  mufcles,  what  he  had  jufl;  performed  by 
fome  parts  of  the  retina;  jufl:  as  in  dancing  we 
transfer  the  times  of  motion  from  the  a£tiops  o{ 
6  th« 


Digitized  by 


Google 


SECT-XXn.>a.    AND  IMITATION.  377 

{he  aiiditory  nerves  to  the  mufcles  of  the  limbs. 
Imitation  therefore  confifts  of  repetition,  which 
we  have  ihewn  above  to  be  the  eafieft  kind  of 
animal  adlion,  and  which  we  perpetually  fall  into, 
when  we  poffefs  an  accumulation  of  fenforiaJ 
power,  which  is  not  otherwife  called  into  exer- 
tion; 

It  has  been  fliewn,  that  our  ideas  are  configu- 
rations of  the  organs  of  fcnfe,  produced  origi- 
nally in  confequcnce  of  the  ftimulus  of  external 
bodies.  And  that  thefe  ideas,  or  configurations 
of  the  organs  of  fenfe,  refemble  in  fome  property 
a  correipondent  property  of  exteraal  matter;  as 
the  parts  of  the  fenfes  of  fight  and  of  touch,  which 
are  excited  into  a<ftion,'  refemble  in  figure  the 
figure  of  the  ftimulating  body;  and  probably  alfo 
the  colour,  and  the  quantity  of  denfity,  which 
they  perceive.  As  explained  in  Se6t.  XIV.  2.  ^, 
Hence  it  appears,  that  our  perceptions  themfelv^s 
are  copies,  that  is,  imitations  of  fome  properties 
of  external  matter;  and  the  propenfity  to  imita- 
tion is  thus  interwoven  with  our  exifl:ence,  as  it 
is  produced  by  the  ftimuli  of  exterUval  bodies,  and 
is  afterwards  repeated  by  our  volitions  and  fenfa- 
tions,  and  thus  conftitutes  all  the  operations  of 
our  minds. 

2.  Imitations  refolve  themfelves  into  four 
kinds,  voluntary,  fcniitive,  irritative,  and  aflbciate. 
The  voluntary  imitations  are,  when  we  imitate  de- 
liberately the  actions  of  others,  either  by  mimic- 
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ry,  as  in  ailing  a  play,  or  in  delineating  a 
flower ;  or  in  the  common  a^ons  of  our  lives,  as 
in  our  drefs,  cookery,  language,  manners,  and 
even  in  our  habits  of  thinking. 

Not  only  the  greateft  part  of  mankind  learn  all 
the  common  arts  of  life,  by  iipitating  others,  but 
brute  animals  fecm  capable  of  acquiring  know- 
ledge with  greater  facility  by  imitating  each  other, 
than  by  any  methods  by  which  we  can  teach 
them;  as  dogs  and  cats,  when  they  are  fick, 
Icam  of  each  other  to  eat  grafs;  and  I  fuppofe, 
that  by  making  an  artificial  dog  perform  certain 
tricks,  as  jn  dancing  on  his  hinder  legs,  a  living 
dog  might  be  eafily  induced  to  imitate  them ;  and 
that  the  readiell  way  of  inftnidlingdumb  animals 
is  bypraAiling  them  with  others  of  the  fame/ 
fpccics,  which  have  already  learned  the  arts  we 
wilh  to  teach  them.  The  important' ufe  of  imi- 
tation in  acquiring  natural  language  is  mentioned 
in  Se<5tion  XVI.  7.  and  8.  on  Inftindt. 

3.  The  fenfitive  imitations  are  the  immediate 
confcquenccs  of  pleafure  or  pain,  and  thefe  are 
pftcn  produced  even  contrary  to  ther  efforts  of  the 
will.  Thus  many  yovmg  men  on  feeing  cruel  fur- 
gical  operations  become  liclf,  and  fonje  even  feel 
pain  in  the  parts  of  their  own  bodies,  which  they 
fee  tortured  or  wounded  in  others;  that  is,  they 
in  fomc  meafure  imitate  Ijy  tjxe  exertions  of  their 
own  fibres  the  violent  actions,  which  they  wit- 
iieiTLd  in  thpfe  of  others.     In  this  cafe  a  double* 
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iiuitatioft  takes  place,  firft  the  obferver  imitates 
with  the  extremities  of  the  pptic  nerve  the  man- 
gled limbs,  which  are  prefent  before  his  eyes; 
then  by  a  fccond  imitation  he  excites  fo  violent 
action  0/  the  fibres  of  his  own  limbs  as  to  pro- 
duce pain  in  thofe  parts  of  his  own  body,  which  he 
faw  wpu;nded  in  another*  In  thefe  pains  produced 
by  imitation  the  effc6l  has  fome  fimilarity  to  the 
caufe,  which  diftinguifhes  them  from  thofe  pro- 
duced by  aflbciation  ;  as  the  pains  of  the  teeth, 
called  tooth-cdgc,  which  are  produced  by  aflb- 
piation  with  difagreeable  founds,  as  explained  in 
Sea.  XVL  10. 

The  efFecil  of  this  powerful  agent,  imitation,  in 
the  moral  world,  is  nrcntioned  in  Seft.  XVI.  7.  as  it 
js  the  foundation  of  all  our  intelle6lual  iympathies 
yvith  the  pains  and  plcafures  of  others,  and  is  in 
coi^fequencc  the  fource  of  all  our  virtues.  For  in 
wl^at  confiils  our  fympathy  with  the  miieries,  or 
with  the  joys,  of  our  fellow  creatures,  but  in  an 
involuntary  excitation  of  ideas  in  fome  mcafure 
liii)ilar  Qr  iipitative  of  thofe,  which  we  believe  to 
exift  in  the  minds  of  the  perlbns,  whom  wecom- 
miferate  or  congratulate  ? 

There  are  certain  concurrent  or  fucceflivc  ac- 
tions of  fome  of  the  glands,  or  other  parts  of  the 
body,  which  are  poffefTed  of  fcnfation,  which  be- 
come intelligible  from  this  proptnlity  to  imita- 
tion. Of  thefe  are  the  produ6tion  of  matter  by 
the  membranes  of  the  fauces,  or  by  the  Ikin,   in 
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confcquence  of  the  venereal  difeafc  previoufly 
afFefting  the  parts  of  generation.  Since  as  no 
fever  is  excited,  and  as  neither  the  blood  of  fuch 
patients,  nor  even  the  matter  from  ulcers  of  the 
throat,  or  from  cutaneous  ulcers,  will  by  inocu- 
lation produce  the  venereal  difeafe  in  others,  as 
obfer\'ed  by  Mr.  Hunter,  there  is  reafon  to  con- 
clude, that  no  contagious  matter  is  conveyed  thi- 
ther by  the  blood -veflels,  but  that  a  milder  mat- 
ter is  formed  by  the  a<ftions  of  the  fine  veflels  in 
thofe.  membranes  imitating  each  other.  See  Sec- 
tion XXXIII.  2.9.  In  this  difeafe  the  adlions 
of  thefe  veflels^  producing  ulcers  on  the  throat 
and  Ikin  are  imperfedl  imitations  of  thofe  pro- 
ducihg  chancre,  or  gonorrhoea ;  fincc  the  matter 
produced  by  them  is  not  infe6lious,  while  the 
imitative  a(3:ions  in  the  hydrophobia  appear  to  be 
perfeA  refemblances,  as  they  produce  a  material 
equally  infe(5lious  with  the  original  one,  which 
induced  them. 

The  contagion  from  the  bite  of  a  mad  dog  dif- 
fers from  other  contagious  materials,  from  its  be-- 
ing"  communicable  from  other  animals  to  man- 
kind, and  from  many  animals  to  each  otjier ;  the 
phenomena  attending  the  hydrophobia  are  in 
fome  degree  explicable  on  the  foregoing  theory. 
The  infectious  matter  does  not  appear  to  enter 
the  circulation,  as  it  cannot  be^traced  along  the 
courfe  of  the  lymphatics  from  the  wound,  nor 
is  there  any  fwelling  of  the  lymphatic  glands, 
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nor  docs  any  fever  attend,  as  occurs  in  the  ihiall- 
pox,  and  in  many  other  contagions  difeafes ;  yet 
by  fome  unknown  proccfsthe  difeafe  is  communi- 
cated from  the  wound  to  the  throat,  and  that 
many  months  after  the  injury,  fo  as  to  produce 
pain  and  hydrophobia,  with  a  fecretion  of  infec-r 
tions  laliva  of  the  fame  kind,  as  that  of  the  mad 
dog,  which  infliifted  the  wound. 

This  fubjedl  is  very  intricate. — It  would  ap- 
pear, that  by  certain  nwrbid  aiftions  of  the  falivary 
glands  of  the  mad  dog,  a  peculiar  kind  of  faliva  is 
produced;  which  being  inftilled  into  a  wound  of 
another .  animal  ftimulates  the  cutaneous  or  mu- 
cous glands  into  morbid  acftionSv  but  which  are 
inefFe(Stual  in  refpe<S  to  the  production  of  a  iimi- 
lar  contagious  material ;  but  the  falivarj^  glands 
by  irritative  fympathy  arc  thrown  into  fimilar  ac- 
tion, and  produce  an  infectious  faliva  fimilar  to 
that  jnftilled 'into  the  wound. 

Though  in  many  contagious  fevers  a  material 
fimilar  to 'that,  which  produced  the  difeafe,  is 
thus  generated  by  imitation ;  yet  there  are  other 
infe&ious  materials,  which  do  not  thus  propagate 
themfelv^,  but  which  fecm  to  ad  like  flow  poiy 
fons.  Of  this  kind  was  the  contagious  matter, 
which  produced  the  jail-fever  at  the  aflizes  at 
Oxford  about  a  century  ago.  Which,  though 
fatal  to  fo  many,  was  not  communicated  to  their 
nurfes  or  attendants.  In  thefe  cafes,  the  imit^r 
tions  of  the  fine  veflels,  as  above  defcribed,  ag- 
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pear  to  be  impcrfc<!T:,  and  do  not  therefore  pra- 
duce  a  matter  fimilar  to  that,  which  ftimulatcs 
theiHi  in  this  circumflance  refembling  the  vene- 
real matter  in  ulcers  of  the  throat  or  Ikin,  accord- 
ing to  the  curious  difcovery  of  Mr.  Hunter  above 
related,  who  found,  by  repeated  inoculations, 
that  it  would  not  infeft.  Hunter  on  Venereal 
Difeafc,  Part  vi.  ch.  1. 

Another  example  of  morbid  imitation  is  in  the 
production  of  a  great  quantity  of  contagious  mat- 
ter, as  in  the  inoculated  fmall-pox^  from  a  fraall 
quantity  of  it  inferted  into  the  arm.  Thefe  par- 
ticles of 'contagious  matter  ftimulate  the  extremi- 
ties of  the  fine  arteries  of  the  Ikin,  and  caufc 
them  to  imitate  the  motions  by  which  themfelves 
were  produced,  and  thus  to  produce  a  thoufand- 
fold  of  a  fimilar  material.  As  different  kinds  ef 
light  may  be  fuppofed  to  ftimulate  parts  of  die 
retina  into  different  kinds  of  motion,  fo  the  ap- 
plication of  different  contagious  matters  may  be 
believed  to  ftimulate  the  fine  terminations  of  the 
arteries  into  different  kinds  of  motion,  which 
may  fomi  matters  fimilar  to  themfelves.  This  is 
truly  difficult  to  underftand,  but  may  be  con- 
ceived to  depend  on  this  circumftance;  that  thofe 
matters,  v/hich  ftimulate  other  bodies  into  a6lion, 
and  the  bodies  thus  ftimulatcd,  muft  poffefs  fomc 
common  properties,  as  fpoken  of  in  Se6l.  XIV. 
A.  See  Se<^.  XXXIII.  2.  6.  Other  inftances 
are  mentioned  in    the  Se<5Uon  on  Generation, 

which 


Digitized  by 


Google 


Sect.XXII.3.  4.    AND  IMITATION,  383 

which  fhew  the  probability,  that  the  extremities 
of  the  fcminai  glands  may  imitate  certain  ideas 
of  the  mind,  or  actions  of  the  organs  of  fcnfc, 
and  thus  occafion  the  male  or  female  fex  of  the 
embrj'on.    See  ScA.  XXXIX.  6. 

4.  We  come  now  to  thofc  imitations,  which 
are  not  attended  with  fenfattion.  Of  thefe  arc  all 
the  irritative  ideas  already  explained,  as  when  the 
retina  of  the  eye  imitates  by  its  a6lion  or  confi- 
guration the  tree  or  the  bench,  which  I  fhun  in. 
walking  paft  .without  attending  to  them.  Other 
examples  of  thefe  irritative  imitations  are  daily 
obfervable  in  common  life ;  thus  one  yawning 
perfon  Ihall  fct  a  whole  company  a  yawning; 
and  fome  have  acquired  winking  of  the  eyes  or 
impediments  of  fpeech  by  imitating  their  com- 
panions without  being  confcious  of  it. 

5.  Befides  the  three  fpecics  of  imitations  above 
dcfcribcd  there  may  be  fome  aflbciate  motions, 
which  may  imitate  each  other  in  the  kind  as 
well  as  in  the  quantity  of  their  adtion ;  but  it  13 
difficult  to  diflinguifh  them  from  the  aflbciatioiis 
of  motions  treated  of  in  Section  XXXV.  Where 
the  actions  of  other  perlbns  are  imitated  there 
cai^  be  no  doubt,  or  where  we  imitate  a  precon- 
ceived idea  by  exertion  of  our  locomotive  muf- 
cles,  as  in  painting  a  dragon ;  all  thefe  imitations 
may  aptly  be  referred  to  the  fourccs  above  dc- 
fcribed  of  the  propcnlity  to  a6llvit)^,  and  the  faci- 
lity of  repetition ;  at  the  fame  time  I  do  not  af- 
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firm,  that  all  thofe  other  apparent  fenfitivc  and 
irritative  imitations  may  not  be  refolvable  into 
aflbciations  of  a  peculiar  kind,  in  which  certain 
diftant  parts  of  fimilar  irritability  or  fenfibility, 
and  which  have  habitually  afted  together,  may 
afFeA  each  other  exa^lly  with  the  fame  kinds  of 
motion  ;  as  iqany  parts  arc  known  to  fympathife 
in  the  quantity  of  their  motions.  And  that  there- 
fore they  may  be  ultimately  refolvable  into  aflb- 
ciations of  a<$lion,  as  defcribed  in  Se<5L  XXXV* 
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SECT.    XXIII. 


OF    THE    CIRCULATORY    SYSTEM. 


I.  The  heart  and  arUries-  havi  no  antagonl/i  mufcles,  Feins 
abforb  the  hhody  propel  itforwards^  and  diftend  the  heart ; 
contrailion  of  the  •  heart  dijiends  the  arteries.  Vena  por^ 
taruffu  II.  Glattd^  which  take  their fimds  from  the  blood. 
With  long  necks y  withfhort  necks.  III.  Abforbent  fyftcm.^ 
IV.  ITeat  given  out  from  glandular  fecretions.  Blood 
changes  colour  in  the  lungs  and  in  the  glands  and  capillaries, 
'  V.  Blood  is  'abforbed  by  veins ^  as  chyle  by  luteal  vejfdsy 
otherwife  they  could  not  join  their  Jlreams,  VI.  Two  kinds 
$fj}imulusy  agreeable  and  difagreeable.  Glandular  app\^ 
tency.     Glands  originally  pojjejfed  fenfation. 


I.  1.  We  now  fiep  forwards  to  illuftrate  fome 
of  the  phaenomena  of  difeafes,  and  to  trace  out 
their  mod  efficacious  methods  of  cure;  and  Ihall 
commence  the  fubje<5l  with  a  Ihort  defcription  of 
the  circulatory  fyftem. 

As  the  nerves,  whofc  extremitfes  form  our  va- 
rious organs  of  fcnfe  and  mufcies,  are  all  joined, 
or  communicate,  by  means  of  the  brain,  for  the 
convenience  perhaps  of  the  diftribution  of  a  fub- 
tile  ethereal  fluid  for  the  purpofe  of  motion ;  fo 
all  thofe  veflels  of  the  body,  which  carry  the 
'   VOL.  I.  C  c  grofler 
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grofler  fluids  for  the  purpofes  of  nutrition,  com- 
municate with  each  other  by  the  heart. 

The  heart  and  arteries  ar^  hollow  mufcles,  and 
are  therefor©  indued  with  power  of  contra6lion 
in  confequence  of  ftimulus,  like  all  other  mufcu  » 
lar  fibres ;  but,  as  they  have  no  antagonift  muf- 
cles, the  cavities  of  the  veflels,  which  they  form, 
would  remain  for  ever  clofed,  after  they  have 
contracted  themfelves,  uniefe  fomc  extraneous 
power  be  applied  to  again  diftend  them.  This 
extraneous  power  in  refpe6l  to  the  heart  is  the 
current  of  blood,  which  is  perpetually  abforbed 
by  the  veins  from  th6  various  glands  and  capilla- 
ries, and  pufhcd  into  the  heart  by  a  power  pro- 
bably very  limilar  to  that,  which  raifes  the  fap  in 
vegetables  in  the  fpring,  which,  according  to 
Dr.  Hale's  experiment  on  the  ftump  of  a  vine, 
exerted  a  force  equal  to  a  column  of  water  above 
twenty  feet  high.  This  force  of  the  current  of 
blood  in  the  veins  is.  partly  produced  by  their 
abforbent  power,  exexled  at  the  beginning  of 
every  fine  ramification;  which  maybe  conceived 
to  be  a  mouth  abforbing  blood,  as  the  mouths  of 
the  la6leals  and  lymphatiqs  abforb  chyle  and 
lymph.  And  partly  by  their  intermitted  com- 
prefl[ion  by  the  pulfations  of  theijt  generally  con- 
comitant arteries;  by  which  the  blood  is  perpe- 
tually propelled  towards  the  heart,  as  the  valves 
in  many  veins,  and  the  abforbent  mouths  in  them 
all^  will  not  fufFer  it  to  retum% 
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The  bkxxi,  thus  forcibly  injected  into  the 
chambers  of  the  heart,  diftends  this  combination 
of  hollow  mufcles ;  till  by  the  ftimulus  of  diften- 
tion  they  conti-adl  therafelves ;  and,  pufliing  for- 
wards the  blood  into  the  arteries,  exert  fufficient 
force  to  overcome  in  lefs  than  a  fecond  of  time 
the  vis  inertia3,  and  perhaps  fome  elafticity,  of 
the  very  extenfive  ramifications  of  the  two  great 
fyftcms  of  the  aortal  and  pulmonary  arteries.  The 
power  neceflfary  to  do  this  in  fo  Ihort  a  time  muft 
be  confiderable,  and  lias  been  varioufly  eflimated 
by  different  phyfiologifts. 

The  mufcular  coats  of  the  arterial  fyftem  are 
then  brought  into  adlion  by  the  ftimulus  of  dif- 
tention,  and  propel  the  blood  to  the  mouths,  dr 
through  the  convolutions,  which  precede  the 
fccretory  apertures  of  the  various  glands  and 
capillaries. 

In  the  veflels  of  the  liver  there  is  no  intervene 
tion  of  the  heart;  but  the  vena  portarum,  which 
.does  the  office  of  an  artery,  is  diftcnded  by  the 
blood  poured  into  it  from  the  mefenteric  veins, 
and  is  by  this  difl:ention  ftimulated  to  contract 
itfelf,  and  propel  the  blood  to  the  mouths  of  the 
numerous  glands,  which  compofe  that  vifcus. 

The  power  of  abforption  in  vegetable  roots 
was  ihewn  by  the  experiments  of  Dr.  Hales  on 
vine-ftumps  to  be  equal  to  the  preffure  of  thirty- 
eight  inches  of  quickfilver.  Veg.  Staticks,  p.  107 . 
and  from  the  experiments  of  Mr*  Cooper,  who 
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tied  the  thoracic  du6lsof  living  dogs,  it  appeared, 
tliat  the  abforbent  power  of  the  ladleals  and  lym- 
phatics always  barft  the  receptaculum  chyli. 
Mr.  Cooper  adds,  "  The  contractile  powers  of 
tlie  ablorbents  are  proved  by  thefe  experiments  to 
be  very  ftrong ;  for  it  appears,  that  their  action 
is  fufficicnt  to  occafion  a  rupture  of  their  coats. 
It  is  true,  that  the  receptaculum  chyli,  which  was 
the  part  broken,  is  thinner  and  Icfs  capable  of 
refiftance  than  the  thoracic  du6l ;  yet  it  is  able 
to  bear  the  preflure  of  a  column  of  quickfilver 
more  than  two  feet  in  height.  The  force  there- 
fore exerted  by  the  abforbents  muft  be  acknow- 
ledged to  be  greater  than  that  of  fuch  a  column 
of  merciuy ;  more  efpecially  when  it  is  remem- 
bered, that  living  parts  will  refill  a  force,  which 
will  readily  tear  them  when  dead."  Medical 
Refearches.     London,  1798,  p.  110. 

Dr.  Hales  made  experiments  fimilar  to  thofc 
on  the  ftumps  of  vines  above  mentioned,  by 
opening  the  crural  arteries  of  a  horfe,  a  dog.  and 
a  fallow  deer,  by  applying  mercurial  gauges 
to  meafure  the  projc<ftile  impetus  of  their  blood ; 
and  found  that  of  the  vine-ftump  to  be  five  times 
greater  than  the  torce  of  the  blood  in  the  great 
crural  artery  of  a  horfe,  feven  times  greater  than 
that  of  a  dog,  and  eight  times  greater  than  that  of 
a  fallow  doc. 

The  power  of  ablorptiori  in  the  animal  fyftem 
exerts  a  force  fuperior  to  that. of  the  heart,  though 
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perhaps  with  Icfs  velocity;  and  thus  removes  all 
difficulty  of  accounting  for  the  circulation  in  the' 
veins  and  abforbents;  and  confequently  of  tlie 
circulation  in  the  aortal  arteries  of  fiih,  and  in 
the  vena  portamm,  or  the  bile-fecrtting  artery  of 
the  liver  of  quadrupecfis. 

11.  I.  The  glandular  fyftem  of  veffels  may  be 
divided  into  thofe,  which  take  fome  fluid  from 
the  circulation;  and  thole,  which  give  fomething 
to  it.  Thofe,  which  take  their  fluid  from  the  cir- 
culation, are  the  various  glands,  by  which  the  tears, 
bile,  urine,  perfpiration,  and  many  other  fecre- 
tions  are  produced ;  thcfe  glands  probably  confift 
of  a  mouth  to  fele6l,  a  belly  to  digeft,  and  an 
excretory  aperture  to  emit  their  appropriated- 
fluids ;  the  blood  is  conveyed  by  the  power  of  the 
heart  and  arteries  to  tlie  mouths  of  thefe  glands,  it 
is  there  taken  up  by  the  living  power  of  the  gland, 
and  carried  forwards  to  its  belly,  and  excretory 
aperture,  where  a  part  is  fcparatcd,  and  the  re- 
mainder abforbcd  by  the  veins  for  further  purpofes. 

Some  of  thefe  glands  are  furnifhed  with  long 
convoluted  necks  or  tubes,  as  theWcminal  ones, 
which  are  curioufly  feen  when  injefted  with 
quickfilver.  Others  fcem  to  confift  of  fhortcr 
tubes,  as  thiat  great  congeries  of  glands,  which 
confl:itute  the  liver,  and  thofe  of  the  Iddneys. 
Some  have  their  excretory^apertures  opening  into 
refcrvoirs,  as  the  urinary  and  gall-bladders.   And 
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others  on  the  external  body,  as  thofc  which  fe- 
crete  the  tears,  and  pcrfpirable  matter. 

Another  great  fyftem  of  glands,  which  have  very 
ihort  necks,  are  the  capillary  veffcls ;  by  which 
the  infenfible  perfpiratian  is  fccrcted  on  the  Ikin ; 
and  the  mucus  of  various  confiftenccs,  which  lu- 
bricates the  interfiices  of  the  cellular  membrane, 
of  the  mufcular  fibres,  and  of  all  the  larger  cavi- 
ties of  the  body.  From  the  want  of  a  Jong  con- 
volution of  vftflels  fome  have  doubted,  whether 
thefe  capillaries  ihould  be  cor^dercd  a§  glands, 
and  have  been  led  to  conclude,  that  the  pcrfpir- 
able matter  rather  exuded  than  was  fecreted.  But 
ijie  fluid  of  perfpiration  is  not  fimple  water,, 
though  that  part  of  it,  which  exhales  into  the 
air  may  be  fuch;  for  there  is  another  part  of  it, 
which  in  a  ftate  of  health  is, abforbed  again;  but 
which,  when  the  abforbents  arc  difcafed,  remains 
on  the  furfice  of  tlie  Ikin,  in  the  form  of  fcurf, 
or  indurated  mucus.  Another  thing,  which 
ihews  their  fimilitude  to  other  glands,  is  their 
fenfibility  to  certain  afFedlions  of  the  mind  ;  as  is 
fecn  in  the  deipcr  colour  of  the  ikin  in  the  blulh 
of  fhame,  or  the  greater  palenefs  of  it  from  fear. 

III.  Another  feries  of  glandular  vcHcls  is  called 
the  abforbent  fyftem ;  thefe  open  tlieir  mouths 
into  all  the  cavities,  and  upon  all  thofe  furfaces 
of  the  body,  where  the  excretory  apertures  of 
the  other  glands  pour  out  their  fluids.  The 
mouths  of  the  abforbent  fyftem  drink  up  a  part 
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or  the  whole  of  thefc  fluids,  and  carry  them  for- 
wards bj  their  living  power  to  their  refpeAive 
glands,  which  are  called  conglobate  glands. 
ITicre  thefe  fluids  undergo  fome  change,  before 
they  pafs  on  into  the  circulation  ;  but  if  they  are 
very  acrid,  the  conglobate  gland  fwells,  ancl 
fometimes  fuppurates,  as  in  inoculation  of  the 
fmall-pox,  in  the  plague,  and  in  venereal  ab- 
forptions ;  at  other  times  the  fluid  may  perhaps 
continue  there,  till  it  undergoes  fome  cliemical 
change,  that  renders  it  Icfs  noxious ;  or,  what  fs 
more  likely,  till  it  is  regurgitated  by  the  reti'o- 
grade  motion  of  the  gland  in  fpontaneous  fweats 
or  diarrhoeas,  as  difagreeing  food  is  vomited 
from  the  fliomach. 

The  powers  of  abforption  are  Ihewn  in  No.  T. 
of  this  Se6lion,  both  thofe  of  the  blood  and  of 
the  chyle  of  animals,  and  of  the  fap-juice  of  ve- 
tables,  to  be  much  greater  than  has  commonly 
been  conceived.  To  which  may  be  added,  that 
tlie  moving  force  of  the  chyle  in  the  rcceptaculuni 
chyli  and  thoracic  du6l  muft  be  equal  to  the 
moving  force  of  the  blood  in  the  fubclavian  vein, 
as  otherwife  the  chyle  could  not  enter  into  that 
vein,  unlefs  it  be  fuppofed  to  poflefs  a  f)  ftole  and 
diaflole  near  the  heart ;  which  alfo  afibrds  an  ar- 
gument to  ihew,  that  the  progrels  of  the  blood 
in  the  veins,  and  that  of  the  chyle  in  the  abforb- 
ent  fyfl:em,  originates  from  a  limilar  caufe,  that 
of  their  abforptive  powers. 

IV.  As  all  the  fluids,  that  pafs  through  thefe 
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glands,  and  capillary  vcflels,  undergo  a  chemical 
change,  acquiring  new  combinations,  the  matter 
of  heat  is  at  the  fame  time  giten  out;  this  is  ap- 
parent, fince  whatever  increafes  infcnfible  perfpi- 
ration,  increafes  the  heat  of  the  Ikin;  and  when 
the  adlion  of  thefe  veffcls  is  much  increafed  but 
for  a  moment,  as  in  blulhing,  a  vivid  heat  on  the 
ikin  is  the  immediate  confequerice.  So  when  great 
bilious  fecretions,  or  thofe  of  any  other  gland, 
are  produced,  heat  is  generated  in  the  part  in 
proportion  to  the  quantity  of  the  fecrction. 

The  heat  produced  on  the  fkin  by  blufhing  may- 
be thought  by  fome  too  fudden  to  be  pronounced 
a  chemical  efFe6l,  as  the  fermentations  or  new  com- 
binations taking  place  in  a  fluid  is  in  general  a 
flower  procefs.  Yet  are  there  many  chemical 
mixtures  in  which  heat  is  given  out  as  inftantane- 
oufly ;  as  in  folutions  of  metals  in  acids,  or  in  mix- 
tures of  eflential  oils  and  acids,  as  of  oil  of  cloves 
and  acid  of  nitre.  .  So  the  bruifed  parts  of  an  un- 
ripe apple  become  almoft  inftantancoufly  fwcct; 
and  if  the  chemico-animal  procefs  of  digcftion  be 
flopped  for  but  a  moment,  as  by  fear,  or  even  by 
voluntary  eru6tation,  a  great  quantity  of  air  is  ge- 
nerated, by  the  fermentation,  which  inftantly  fuc- 
cccds  the  flop  of  digcftion.  By  the  experipients 
of  Dr.  Hales  it  appears,  that  an  apple  during  fer- 
mentation gave  up  abo\^e  fix  hundred  times  its  bulk 
of  air;  and  the  materials  in  the  flomach  are  luch^ 
and  in  fuch  a  fituation,  as  immediately  to  run 
into  fermentation,  when  digcftion  is  impeded. 
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As  the  blood  pafles  through  tlie  fmull  vfeflelsof 
the  lungs,  which  connect  the  pulmonary  Srteiy 
and  vein,  it  undergoes  a  change  of  colour  from 
a  dark  to  a  light  red ;  which  fnay  be  termed  a 
chemical  change,  as  it  is  known  to  be  cfFeded 
by  an  admixture  of  oxygene,  or  vital  air  ;  whidi, 
according  to  a  difcovery  of  Dr.  Prieftley,  paflfes 
through  the  moift  membralies,  which  conftitute 
the  fides  of  thefe  veffcls.  As  the  blood  paiTcs 
through  the  capillary  veffels,  and  glands,  whibh 
conne(Sl  the  aorta  and  its  variQus  branches  With 
their  correfpondent  veins  in  the  extremities  of  tbe 
body,  it  again  lofcs  the  bright  red  colour,  and 
undergoes  fome  new  combinations  in  the  glands 
or  capillaries,  in  which  the  matter  of  beat  is 
given  out  from  the  fecreted  fluids.  This  procefe 
therefore,  as  well  as  the  procefs  of  refpiration, 
has  fome  analogy  to  combuftion,  as  the  vital  air 
or  oxygene  feems  to  become  united  to  fome  in- 
flammable  bafe,  and  the  matter  of  heat  efcapes 
from  the  new  acid,  which  is  thus  produced. 

V.  After  the  blood  has  palTed  thcfe  glands 
and  capillaries,  and  parted  with  whatever  they 
chofe  to  take  from  it,  the  remainder  is  received 
by  the  veins,  which  are  a  fet  of  blood-abforbing 
vefllls  in  general  correfponding  with  the  rami- 
fications of  the  arterial  fyftem.  At  the  extremity 
of  the  fine  convolutions  of  the  glands  the  arterial 
force  ceafes;  this  in  refpedl  to  the  capillary  vef- 
fels, which  unite  the  extremities  of  the  arteries 
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with  the  commencement  of  the  veins,  is  evident 
to  the  eye,  on  viewing  the  tail  of  a  tadpole  by 
means  of  a  folar,  or  even  by  a  common  micro- 
fcope^ibr  globules  of  blood  arc  fecn  to  endeavour 
to  pafs,  and  to  return  again  and  again,  before 
they  become  abforbed  by^e  mouths  of  the  veins ; 
which  returning  of  thefe  globules  evinces,  that 
the  arterial  force  behind  them  has  ceafed.  The 
veins  are  fumifhed  with  valves  like  the  lymphatic 
abforbents;  and  the  great  trunks  of  the  veins,  and 
of  the  la6teals  and  lymphatics,  join  together  be^ 
fcM-e  the^ingrefs  of  their  fluids  into  the  left  cham- 
ber of  the  heart;  both  which  evince,  that  the 
blood  in  the  veins,  and  the  lymph  and  chyle  in 
the  lafteels  and  lymphatics,  are  carried  on  by 
a  fimilar  force;  otherwife  the  ftream,  which 
was  propelled  with  a  lefs  power,  could  not  enter 
the  veflels,  which  contained  the  ftream  propdled 
with  a  greater  power.  From  whence  it  appears, 
that  the  veins  are  a  fyftem  of  veflels  abforbing 
blood,  as  the  la<5leals  and  lymphatics  are  a  fyftem 
of  veflels  abforbing  chyle  and  l3rmph.     See  Sc6l. 

xxvn.  1. 

VI.  The  movements  of  their  adapted  fluids  in 
the  various  veflels  of  the  body  are  carried  for- 
wards by  the  actions  of  thofe  veflels  in  confe- 
quence  of  two  kinds  of  ftimulus,  one  of  which 
may  be  compared  to  a  pleafurable  fenfation  or 
defire  inducing  the  vefl^el  to  feize,  and,  as  it  were, 
to  fwallow  the  particles  thus  feleAed  from  the 
4  blood ; 
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blood;  as  is  done  by  the  mouths  of  the  various 
glands,  veins,  and  other  abforbents,  which  may 
be  called  glandular  appetency.  The  other  kind 
of  ftimulus  may  be  compared  to  difagreeable  fen- 
fation,  or  avcrfion,  as  when  tlie  heart  has  re- 
ceived the  blood,  and  is  ftimul^ted  by  it  to  pufli 
it  forwards  into  the  arteries;  the  fame  again  fti- 
mulatcs  the  arteries  to  contraft,  and  carry  for- 
wards the  blood  to  their  extremities,  the  glands 
and  capillaries.  Thus  the  mefenteric  veins  abforb 
the  blood  from  the  inteftines  by  glandular  appe* 
lency,  and  cany  it  forward  to  the  vena  porta- 
rum;  which  ailing  as  an  artery  contra<5ls  itfelf 
by  difagreeable  ftimulus,  and  puihcs  it  to  its 
ramified  extremities,  the  various  glands,  which 
conftitute  the  liver. 

It  feems  probable;,  that  at  the  beginning  of  the 
formation  of  thefe  veffels  in  the  embryon,  an 
agreeable  fbnfation-  was  in  reality  felt  by  the 
glands  during  fecretion,  as  is  now  felt  in  the 
a6l  of  fwallowing  palatable  food ;  and  that  a  dif- 
agreeable fenfation  was  originally  felt  by  the 
heart  from  the  diftention  occafioned  by  the  blood, 
or  by  its  chemical  ftimulus ;  but  that  by  habit 
thefe  arc  all  become  irritative  motions;  that  is, 
fuch  motions  as, do  not  afFe6l  the  whole fyftem, 
except  when  the  veffels  are  difeafed  by  inflam- 
mation. 
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SECT.    XXIV- 

or  THE  SECRETIOXS.  OF  SALIVA,  AND  OP 
.     TEARS,   AND    OF    THE    LACRYMAL    SACK. 

L  Secretion  i^faliva  incnafed  by  mercury  ht  the  blood,  t .  By 
the  food  in  the  mouth,  Drynefs  of  (he  mouth  not  from  a 
deficiency  offaliva,  2.  £y  fenjitxve  ideas.  3.  By  volition. 
4.  By  dijiajlcful  fubjiances.     It  is  fecretjd  in  a  dilute  and 

•  falinefiate.  It  then  becomes  more  vifcid.  5.  By  ideas  of 
difiajieful  fubflances.  6.  By  naufca.  7.  By  avcrfion. 
8,  By  catenation  with  fiimulating  fubfiances  in  the  car. 
II.  I  Secretion  of  tears  lefs  in  fleep.  From  flimulation 
of  their  excretory  du^,      1.  Lacrymal  fack  is  a   gland. 

^  3.  Its  ufes,  4.  Tears  are  fecreted^  when  the  nafal  du^  is 
fliniulated.     5.  Or  when  it  is  excited  byfenfgtion.     6.    Or 

.   by  volition.     7.  The  lacrymal  fack  can  regurgitate  its  con- 

,  tents  into  the  eye.  8.  Afore  tears  arefecreted  by  ajfociation 
with  the  irritation  of  the  nafal  du£l  of  the  lacrymal  fach^ 
than  the  punBa  lacrymalia  can  imbibe.  Of  the  gout  in  the 
liver  and  ftomach. 

I.  The  falival  glands  drink  up  a  certain  fluid 
from  the  circumfluent  blood,  and  pour  it  into  the 
mouth.  They  are  fometimes  fiimulated  into  ac- 
tion by  the  blood,  that  furrounds  their  origin,  or 
by  feme  part  of  that  heterogeneous  fluid:  for 
when  mercurial  falts,  or  oxydes,  are  mixed  with 
the  blood,  they  fi:imulatc  thefc  glands  into  unna- 
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tural  exertions ;  and  then  an  unufual  quantity  of 
ialiva  is  feparatcd,    , 

1.  As  the  faliva  fecreted  by  thefe  glands  is  moft 
wanted  -during  the  maftication  of  our  food,  it 
happens,  when  the  terminations  of  their  dudls  in 
the  mouth  are  ftimolated  into  ai5tion,  the  falival 
glands  themfelves  are  brought  into  increafed  ac- 
tion at.the  fame  time  by  aflbcialion,  and  ibparatc 
a  greater  quantity  of  their  juices  from  the  blood ; 
in  the  fame  manner  as  tears  are  produced  ip 
greater  abundance  during  Ihe  fiiraulus  of  the  va- 
pour of  onions,  or  of  any  other  acrid  naateariai  in 
the  eye. 

The  ialiva  is  thus  naturally  poured  into  thd 
mouth  only  during  the  ilimulus  of  our  food  in 
maftication ;  for  when  there  is  too  great  an  ex- 
halation  of  the  mucUaginous  fecretion  from  thd 
membranes,  which  line  the  mouth,  or  too  great 
an  abforption  of  it,  the  mouth  becomes  dry^ 
though  there  is  no  deficiency  in  the  quantity  of 
Ialiva ;  as  in  thofe  who  fleep  with  their  moutliS 
open,   and  in  fome  fevers. 

2.  Though  during  the  maftication  of  our  na- 
tural food  the  falival  glands  are  excited  into  ac- 
tion by  the  ftimulus  on  their  excretory  du6ls, 
and  a  due  quantity  of  faliva  is  feparated  from  the 
blood,  and  poured  into  the  mouth  ;  yet  as  this 
maftication  of  our  food  is  always  attended  with  a 
degree  of  pleafure;  and  that  pleafurable  fcnfa- 
tion  is*  alfo  connected  with  our  ideas  of  certain 
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kinds  of  aliment ;  it  follows,  that  when,  thefe  ideas 
we  reproduced,  the  plcafurable  fenfation  arifes 
along  with  them,  and  the  falival  glands  are  excited 
into  a(5lion,  and  iill  the  mouth  with  laliva  from 
this  fenfitive  aflbciation,  as  is  frequently  feen  in 
dogs,  who  flaver  at  the  fight  ef  food. 

8.  We  have  alfo  a  voluntary  power  over  the 
aAion  of  thefe  falival  glands,  for  we  can  at  any 
time  produce  a  flow  of  laliva  into  our  mouth,  and 
ipit  out,  or  fwallow  it  at  will. 

4.  If  any  very  acrid  material  be  held  in  the 
mouth,  as  the  root  of  pyrethrum,  or  the  leaves  of 
tobacco,  the  falival  glands  arc  Emulated  into 
ftronger  action  than  is  natural,  and  thence  fe- 
crete  a  much  larger  quantity  of  faliva  ;  which  is 
at  the  fame  time  more  vifcid  than  in  its  natural 
flate;  bccaufe  the  lymphatics,  that  open  their 
mouths  into  the  du6ts  of  the  lalival  glands,  and 
on  the  membranes,  which  line  the  mouth,  are 
likewife  ftimulated  into  ftronger  a6lion,  and  ab- 
forb  the  more  liquid  parts  of  the  laliva  with 
greater  avidity;  and  the  remainder  is  left  both 
in  greater  quantity  and  more  vifcid. 

The  increafed  abforpiion  in  the  moutli  by  fome 
ftimulating  fubftances,  wliich  are  called  aftrin- 
gents,  as  crab-juice,  is  evident  from  the  inftant 
dryncfs  produced  in  the  mouth  by  a  fmall  quan- 
tity of  them. 

As  the  extremities  of  the  glands  are  of  exquifitc 
tenuity,  as  appears  by  their  difficulty  of  injection, 
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it  was  ncccflkry  for  them  to  fecrcte  their  fluids  in 
a  very  dilute  ftate;  and,  probably  for  the  purpofe 
of  ftimulating  them  into  a<5Uon,  a  quantity  of 
neutral  fait  is  likewife  fecreted  or  formed  by  the 
gland.  This  aqueous  and  (aline  part  of  all  fe- 
creted fluids  is  again  reabforbed  into  the  habit. 
More  than  half  of  fome  fecreted  fluids  is  thus 
imbibed  from  the  refervoirs,  into  which  they 
are  poured  5  as  in  the  urinary  bladder  much  more 
than  half  of  what  is  fecreted  by  the  kidneys  be* 
comes  res^lbrbed  by  the  lymphatics,  which  are 
thickly  difpcrfed  around  the  neck  of  the  bladder. 
This  feems  to  be  the  purpofe  of  the  urinary  blad- 
ders of  filh,  as  othcrwife  fuch  a  receptacle  for 
the  urine  could  have  been  of  no  ufe  to  an  ani- 
mal immerfed  in  water. 

5.  The  idea  of  fubflances  difagreeably  acrid 
will  alfo  produce  a  quantity  of  faliva  in  the 
mouth ;  as  when  wc  finell  very  putrid  vapours, 
we  are  induced  to  fpit  out  our  faliva,  as  if  fome- 
thing  difagreeable  was  adtually  upon  our  palates. 

6.  When  difagreeable  food  in  tte  ftomach 
produces  naufea,  a  flow  of  faliva  is  excited  in 
the  mouth  by  aflbciation;  as  eflforts  to  vomit  arc 
frequently  produced  by  difagreeable  drugs  in  the 
mouth  by  the  fame  kind  of  aflbciation. 

7.  A  preternatural  flow  of  faliva  is  likewife 
fometimes  occafioned  by  a  difeafe  of  the  volun- 
tary power;  for  if  we  think  about  our  faliva,  and 
dfitermine  not  to  fwallow  it,  or  not  to  fpit  it  out, 
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an  exertion  is  produced  by  the  will,  and  more 
faliva  is  fecrete^  againit  our  wiih ;  that  is,  by 
our  averfion,  which  bears  the  lame  analogy  to 
defire,  as  pain  does  to  pleafure ;  as  they  are  only 
modifications  of  the  (ame  difpofition  of  the  fenfo- 
rium.     See  Clafs  IV.  3.  2.  1. 

8.  The  quantity  of  faliva  may  alfo  be  increafed 
beyond  what  is  natural,  by  the  catenation  o(  the 
motions  of  thefe  glands  with  other  nK>tions,  or 
fenfations,  as  by  an  extraneous  body  in  the  ear ; 
of  which  I  have  known  an  inftance  ;  or  by  the  ap- 
plieation  of  llizolobium,  filiqua  hirfuta,  cowhagc, 
to  the  feat  of  the  parotis,  as  fome  writers  have 
affirmed. 

II.  1.  The  lacrymal  gland  drinks  up  a  certain 
fluid  from  the  circumfluent  blood,  and  pours  it 
on  the  ball  of  the  eye,  on  the  upper  part  of  the 
external  comer  of  the  e)^lids.  Though  it  may 
perhaps  be  ftimulated  into  the  performance  of  its 
natural  a6tion  by  the  blood,  which  furrounds  its 
origin,  or  by  fome  part  of  that  heterogeneous 
fluid;  yet  2R  the  tears  fecreted  by  this  gland  arc 
more  wanted  at  fome  times  than  at  othei-s,  its 
fecretion  is  variable,  like  that  of  the  faliva  above 
mentioned,  and  is  chiefly  produced  when  its  ex- 
cretory duift  is  ftimulated ;  for  in  our  common 
fleep  there  feems  to  be  little  or  no  fecretion  of 
tears ;  though  they  are  occafionally  produced  by 
our  fenfations  in  dreams. 

Thus  when  any  extraneous  material  on  the  eyc- 
6  ball. 
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ball,  or  the  dryncfs  of  the  external  covering  of  it, 
or  the  coldnefs  of  the  air,  or  the  acrimony  of  fome 
vapours,  as  of  onions,  ftimulates  the  excretory 
du A  of  tljie  lacrymal  gland,  it  difcharges  its  con- 
tents upon  the  ball;  a  quicker  fecretion  takes 
place  in  the  gland,  and  abundant  tears  fuc- 
ceed,  to  moiften,  clean,  and  lubricate  the  eye. 
Thefe  by  frequent  niftitation  are  difFufed  over  the 
whole  ball,  and  as  the  external  angle  of  the  eye 
in  winkitig  is  clofed  fooner  than  the  internal^ 
angle,  the  tears  are  gradually  driven  forwards, 
and  downwards  from  the  lacrymal  gland  to  the 
ptindla  lacrymalia. 

2.  The  lacrymal  fack,  with  its  pun<fta  lacrj^- 
malia,  and  its.nafal  duift,  is  a  complete  gland ; 
and  is  lingular  in  this  refpeft,  that  it  neither 
derives  its  fluid  from,  nor  difgorges  it  into  the 
circulation.  The  fimplicity  of  the  fhru6hire  of 
this  gland,  and  both  the  extremities  of  it  being 
on  the  furface  of  the  body,  makes  it  well  wor- 
thy our  minuter  obfervation ;  as  the  a6tions  of 
more  intricate  and  concealed  glands  may  be' 
better  underflood  from  their  analogy  to  this. 

3.  This  fimple  gland  confifts  of  two  abforbing 
mouths,  a  belly,  and  an  excretory  du6l.  As  the 
tears  are  brought  to  the  internal  angle  of  the  eye, 
thefe  two  mouths  drink  them  up,  being  ftimu- 
lated  into  action  by  this  fluid,  which  they  ab- 
forb.  The  belly  of  the  gland,  or  lacrymal  fack, 
is  thus  filled,  in  which  the  faline  part  of  the 
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tears  is  abforbed,  and  when  the  other  encj  of  the 
gland,  or  nafal  du6l,  is  ftimulated  by  the  drynefs, 
or  pained  by  the  coldnefe  of  the  air,  or  afFedted 
by  any  acrimonious  duft  or  vapour  in  the  nof- 
trils,  it  is  excited  into  adlion  together  with  the 
fack,  and  the  tears  are  difgorged  upon  the  mem- 
brane, which  lines  the  noftrils ;  where  they  fervc 

\  a  fecond  purpofe  to  moiften,  clean,  and  lubricate^ 

f  the  organ  of  fmell. 

4.  This  gland,  when  its  nafal  ducft  is  ftimu- 
lated by  any  very  acrid  material,  as  the  powder 
of  tobacco,  or  volatile  fpirits,  not  only  dif- 
gorges  the  contents  of  its  belly  or  receptacle  (the 
lacrymal  fack),  and  abforbs  haftily  all  the  fluid, 
that  is  ready  for  it  in  the  corner  of  the  eye ;  but  by 
the  aiTociation  of  its  motions  with  thofe  of  the 
lacrymal  gland,  excites  that  alfo  into  increaf- 
ed  adion,  and  a  large  flow  of  tears  is  poured 
into  the  eye. 
i  6.  This  nafal  du6l  is  like  wife  excited  into 

ftrong  a6tion  by  fcnlitive  ideas,  as  in  grief,  ot 
joy,  and  then  alfo  by  its  aflSxiations  with  the 
lacrymal  gland  it  produces  a  great  flow  of  tears 
without  any  external  ftimulus ;  as  is  more  fully 
explained  in  Se6t.  XVI.  8.  on  Inftindt. 

6.  There  ai:e  fome,  famous  in  the  arts  of  ex- 
citing compailion,  who  are  faid  to  have  acquired 
a  volxmtary  power  of  producing  a  flow  of  tears 
in  the  eye ;  which,  from  what  has  been  faid  in 
the  fedion  on  Inftindl  above  mentioned^  I  fhoold 
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fiifpe<ft,  is  performed  by  acquiring  a  voluntary 
power  over  the  a6lion  of  this  nalal  duA. 

7.  There  is  another  circumftance  well  worthy 
our.  attention,  that  when  by  any  accident  this  na- 
fal  du<ft  is  obftruAed,  the  lacrymal  fack,  which  is 
the  belly  or-  receptacle  of  this  gland,  by  flight 
prcffure  of  the  finger  is  enabled  to  difgorge  its 
contents  again  into  the  eye ;  perhaps  the  bile  in 
the  fame  manner,  when  the  biliary  duils  are  ob- 
ftru<5led,  is  returned  into  the  blood  hy  the  veflels 
which  fecrete  it  ? 

8.  A  very  important  though  minute  occurrence 
mull  here  be  obferved,  that  though  the  lacry- 
mal  gland  is  only  excited  into  aAion,  when  we 
weep  at  a  diflrefsful  tale,  by  its  affociation  with 
this  nafal  dn6k,  as  is  more  fully  explained  in 
Se6l.  XVI.  8 ;  yet  the  quantity  of  tears  fecreted 
at  once  is  more  than  the  pun6la  lacrymalia  can 
readily  abforb ;  which  fhews  that  the  motions  oc 
cqfioned  by  ajfociations  are  frequently  more  energetic 
than  the  original  motions^  hy  which  they  were  occa^ 

Jioned.  Which  we  fliall  have  occafion  to  men- 
tion hereafter,  to  illuftrate,  why  pains  frequently 
exift  in  a  part  diftant  from  the  caufe  of  them,  as 
in  the  other  end  of  the  Urethra,  when  a  ftone  fti- 
mnlates  the  neck  of  the  bladder.  And  why  in- 
flammations frequently  arife  in  parts  diftant  from 
their  caufe,  as  the  gutta  rofea  of  drinking  people, 
from  an  inflamed  liver. 
The  inflammation  of  apart  is  generally  preceded 
D  d  2  by 
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by  a  torpor  or  quiefcence  of  it ;  if  this  exifts  in 
any  larger  congeries  Of  glands^  as  in  the  lirer,  or 
amy  membranous  part,  as  the  fiomaph,  pain  is 
produced  and  chillinefs  in  confequence  of  the  tor- 
por of  the  veflcls.  In  this  fituation  fometiracs 
an  inflammation  of  the  parts  fucceeds  the  torpor ; 
at  other  times  a  diftant  more  fenfible  part  becomes 
inflamed ;  whofe  adlions  have  previouHy  been 
aflbciated  with  it :  and  the  torpor  of  the  firft 
part  ceafes.  This  I  apprehend  happens,  when 
the  gout  of  the  foot  fucceeds  a  pain  of  the  biliary 
dudl,  or  of  the  flomach;  Laftly,  it  fometimes 
happens,  that  the  pain  of  torpor  exills  without 
any  confequent  inflammation  of  the  affeAcd  part, 
or  of  any  diftant  part  afTociated  with  it,  as  in  the 
membranes  about  the  temple  and  eye-brows  in 
hemicrania,  and  in  thofe  pains,  which  occaiion 
convulfions;  if  this  happens  to  gouty  people, 
when  it  affects  the  liver,  I  fuppofe  epileptic  fits 
arc  produced ;  and,  \vhen  it  aflfedls  the  flomach, 
death  is  the  confequence.  In  thefc  cafes  the 
pulfe  is  weak,  and  the  extremities  cold,  and  fuch 
medicines  as  ftimulate  the  quiefcent  parts  into 
adlion,  or  which  induce  inflammation  in  them,  or 
in  any  diftant  part,  which  is  afTociated  with  them, 
cures  the  prefent  pain  of  torpor,  and  faves  the 
patient. 

I  have  twice  feen  a  gouty  inflammation  of  the 
liver,  attended  with  jaundice;  the  patients  after 
a  few  days  were  both  of  them  afFe<Sled  with  cold 
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fits,  like  ague  fits,  and  their  feet  become  offeAed 
with  gout,  and  the  inflammation  of  their  livers 
ecafed.  It  is  probable,  that  the  uneafy  fenfations 
about  the  flomach,  and  indigeftion,  which  pre- 
cedes gouty  paroxyfms,  are  generally  o\Ving  to 
torpor  or  flight  inflammation  of  the  liver,  and 
biliary  du6ls;  but  where  great  pain  with  conti- 
nued ficknefs,  with  feeble  pulfe,  and  fenfation  of 
cold,  af{e6l  the  ilomach  in  patients  debilitated 
by  the  gout,  that  it  is  a  torpor  of  the  ftomach  it- 
felf,  and  deftroys  the  patient  from  the  great  con- 
nexion of  that  vifcus  with  the  vital  organs. ,  See 
Sea.  XXV.  17. 
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SECT.    XXV. 

OP    TRB   STOMACH    AND    INTB8TINBS. 

I^  Cfffwallowing  our  food.  Ruminating  animals.  2.  Ac- 
tion of  thi  Jlomach.  3.  AMon  of  the  intefiines.  Irrita- 
tive  motions  comuHed  with  thefe.  4.  Effeils  of  rtpUtion. 
5p.  Stronger,  aSion  of  the  fiomach  and  intcfHms from  mort 
fhmulatingfood.  6.  Thiir  a^ion  inverted  by  Jiill  greater 
flimuli.  Or  by  difgufful  ideas.  Or  by  volition:  7.  Other 
glands  Jirengthen  or  invert  their  motions  byfympathy.  8.  Vo- 
miting performed  by  intervals.  9.  Inverjion  of  the  cutane- 
ous abforbents.  10.  Increafed  fecretion  of  bile  and  pancre- 
atic juice.  II.  Inverjion  of  the  la^eals.  12.  And  of  the 
Ule^duffs.  13.  Cafe  of  a  cholera.  14.  Farther  account 
of  the  inverjion  oflaHeah.  15.  lUac  pajion.  Valve  of 
the  colon.  16.  Cure  of  the  iliac  pajjion.  ij.  Pain  of 
gall-Jione  dijiingmjhed from  pain  of  the  fiomach.  Gout  of 
the  Jiomach from  torpor ^  from  inflammation.  Intermitting 
pulje  owing  to  indigejlion.  To  overdofe  of  foxglove.  Weak 
pulfe  from  emetics.  Death  from  a  blow  on  the  Jiomach. 
From  gout  of  the  Jiomach. 

1.  Thb  throat,  ftomach,  and  intefldnes,  ms^r 
be  confidered  as  one  great  gland;  which  like  the 
lacr3nDal  fack  above  mentioned,  neither  begins 
nor  ends  in  the  circulation.  Though  the  aift  of 
xnafticating  our  aliment  belongs  to  the  fenfitivc 
clafe,  of  motions,  for  the  plcafure  of  its  tafte  in- 
duces 
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duces  the  mufcles  of  the  jaw  into  aftion ;  yet  the 
deglutition  of  it  when  mafticated  is  generally,  if 
not  always,  an  irritative  motioil,  occafioned  by 
the  application  of  the  food  already  mafticated  to 
the  origin  of  the  phar3mx;  in  the  fame  manner 
as  tve  often  fwallow  our  fpittle  without  attending 
to  it. 

The  ruminating  clafs  of  animab  have  the 
power  to  invert  the  motion  of  their  gullet,  and  of 
their  firft  ftomach,  from  the  ftimulus  of  this  ali- 
ment, when  it  is  a  little  further  prepared ;  as  is 
their  daily  pnuSlice  in  chewing  the  cud ;  and  ap- 
pears to  the  eye  of  any  one,  who  attends  to  them, 
whilft  they  are  employed  in  this  fecond  mafti- 
cation  of  their  food. 

,  Q,.  When  our  natural  aliment  arrives  into  the 
ftomach,  this  organ  is  ftimulated  into  its  proper 
vermicular  adion ;  which  beginning  at  the  up- 
per orifice  of  it,  and  terminating  at  the  lower 
one,  gradually  mixes  together  and  pufties  for- 
wards the  digefting  materials  into  the  inteftine 
beneath  it. 

At  the  fame  time  the  glands,  that  fupply  the 
gaflric  juices,  which  are  neceflary  to  promote  the 
chemical  part  of  the  procefs  of  digeftion,  are  fti- 
mulated to  difcharge  their  contained  fluids,  and 
to  fcparate  a  further  fupply  from  the  blood-vef- 
fels:  and  the  la<9:eals  or  lymphatics,  which  open 
their  mouths  into  the  ftomach,  are  ftimulated  in- 
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to  aftlon,  and  take  up  fome  part  of  the  digeiling 
materials.     ^ 

3.  The  remainder  of  thefe  digeiling  materials 
is  carried  forwards  into  the  upper  inteftines,  and 
ftimulates  them  into  their  periftaltic  motion  fimi- 
lar  to  that  of  the  ftomach ;  which  continues  gra- 
dually to  mix  the  changing  materials,  and  pafs 
them  along  through  the  valve  of  the  colon  to  the 
excretory  end  of  this  great  gland,  the  fphinAer 
anit  . 

The  digefiing  materials  produce  a  flow  of  bile, 
and  of  pancre'atic  juice,  as  they  pafs  along  the 
duodenum,  by  ftimulating  the  excretory  du<5ls  of 
the  liver  and  pancreas,  which  terminate  in  that 
inteftine :  and  other  branches  of  the  abforbent  or 
lymphatic  fyftem,  called  la6leals,  are  excited  to 
drink  up,  as  it  pafFes,  thofe  parts  of  the  digcft- 
iog  materials,  that  are  proper  for  their  purpofe, 
by  its  ftimulus  on  their  mouths, 

4.  When  the  ftomach  and  inteftines  are  thus 
j&lledwith  their  proper  food,  not  only  the  mo- 
tions of  the  gaftric  glands,  the  pancreas,  liver, 
and  lafteal  veflels,  are  excited  into  acSUon ;  but 
at  the  fame  time  the  whole  tribe  of  irritative  mo- 
tions are  exerted  with  greater  energy,  a  greater 
degree  of  wannth,  colour,  plumpnefs,  and  moif- 
ture,  is  given  to  the  fkin  from  the  increafed  ac- 
tion of  thofe  glands  called  capillary  veflTels; 
ple^urable  fenfation  is  excited,  the  voluntary  mo- 
tions 
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lions  are  lefs  eafily  exerted,  and  at  length  fufpend* 
cd;  and  flecp  fucceeds,  unlefs  it  be  prevented 
by  the  ftimulus  of  furrounding  objedls,  or  by  vo- 
luntary exertion,  or  by  an  acquired  habit,  which 
was  originally  produced  by  one  or  other  of  thefc 
circumftances,  as  is  explained  in  Se6l.  XXI.  on 
Drunkennefs. 

At  this  time  alfo,  as  the  blood-  veflels  become 
replete  with  chyle,  more  urine  is  feparated  into 
the  bladder,  and  lefs  of  it  is  reabforbed;  more  mu- 
cus poured  into  the  cellular  membranes,  and  lefs  of 
it  reabforbed :  the  pulfe  becomes  fuller,  and  fof- 
ter,  and  in  general  quicker.  The  reafon  why  lefs 
urine  and  cellular  mucus  is  abforbcd  after  a  fiill 
meal  with  fufficient  drink  is  owing  to  the  blood- 
veflels  being  fuller :  henee  one  means  to  promote 
abforption  is  to  decreafe  the  refiftance  by  empty* 
ing  the  veflels  by  venefe6lion.  From  this  de- 
creafed  abforption  the  urine  becomes  pale  as  well 
as  copious,  and  the  fkin  appears  plump  as  well 
as  florid. 

By  daily  repetition  of  thefe  movements  they  all 
become  conne6led  together,  and  make  a  diurnal 
circle  of  irritative  action,  and  if  one  of  this  chain 
be  difturbed,  the  whole  is  liable'  to  be  put  into 
diforder.     See  Se6l.  XX-  on  Vertigo. 

5.  When  the  ftomach  and  inteftines  re- 
ceive a  quantity  of  food,  whofe  ftimulus  is 
greater  than  ufual,  all  their  motions,  and  thofc 
of  the  glands  and  lymphatics,  are  flimulated  into 
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flronger  a4^ion  than  ufiial^  and  perform  their  c^- 
fices  with  greater  vigour  and  in  leis  time :  fiu^h 
arc  the  efFe6ls  of  certain  quantities  of  fpice  or  of 
vinous  fpirit. 

6.  But  if  the  qu^mtity  or  duration  of  thefe  fti- 
muli  are  ftill  further  increafed,  the  llomach  and 
throat  are  (limulated  into  a  motion,  whofe  di- 
re<Sion  is  contrary  to  the  natural  one  above  de- 
fcribed ;  and  they  regurgitate  the  materials,  which 
they  contain,  inflead  of  carrying  them  forwards. 
This  retrograde  motion  of  the  (iromach  may  be 
compared  to  the  ftretchings  of  wearied  limbs  the 
contrary  way,  and  is  well  elucidated  by  the  fol- 
lowing experiment.  Look  eameftly  for  a  minute 
or  two  on  an  area  an  inch  fquarc  of  pink  filk, 
placed  in  a  ftrong  light,  the  eye  becomes  fatigued, 
the  colour  becomes  faint,  and  at  length  vanifhes, 
for  the  fatigued  eye  can  no  longer  be  (limulated 
into  direA  motions ;  then  on  doling  the  eye  a 
gpeen  fpeArum  will  appear  in  it,  which  is  a  co- 
lour dire6Uy  contrary  to  pink,  and  which  will 
appear  and  difappear  repeatedly,  like  the  efforts 
in  vomiting.     See  Section  XXIX.  1 1 . 

Hence  all  thofe  drugs,  which  by  their  bitter  or 
afiringent  ftiimJns  increafe  the  .aAion  of  the 
llomach,  as  camomile  and  white  vitriol,  if  their 
quantity  is  increafed  above  a  certain  dofc  become 
emetics. 

Thefe  inverted  motions  of  the  llomach  and 
throat  are  generally  produced  from  the  ftimulus 
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of  iinnatoral  food,  and  are  attended  with  the  fen- 
fation  of  naufea  or  licknefs :  but  as  this  fenfa« 
tion  is  again  conneAed  with  an  idea  of  the  dif- 
tafteful  food,  which  induced  it;  fo  an  idea  of 
naufeous  food  will  alfo  fometimes  excite  the  ac- 
tion of  naufea ;  and  that  give  rife  by  aflbciation 
to  the  inverfion  of  the  motions  of  the  flomach 
and  throat.  As  fome,  who  have  had  horfe-flelh 
or  dogs-ilefh  given  them  for  beef  or  mutton,  are 
faid  to  have  vomited  many  hours  afterwards, 
when  they  have  been  told  of  the  impolition. 

I  have  been  told  d(  a  perfcto,  who  had  gained 
a  voluntary  command  over  thefe  inverted  motions 
of  the  ftomach  and  throat,  and  fupported  him-: 
felf  by  exhibiting  this  curiofity  to  the  public 
At  thefe  exhibitions  he  fwallowed  a  pint  of  red 
rough  goofeberrics,  and  a  pint  of  white  fmooth 
ones,  brought  them  up  in  fmall  parcels  into  hk 
mouth,  and  reftored  them  feparately  to  the  fpcc- 
tators,  who  called  for  red  or  white  as  they  pleafed,, 
till  the  whole  were  redelivered. 

7.  At  the  fame  time  that  thefe  motions  of  the 
ftomach  and  throat  are  llimulated  into  inverfion^ 
fome  of  the  other  irritative  motions,  that  had  ac* 
quired  more  immediate  connexions  with  the  fto- 
mach,  as  thofe  of  the  gaftric  glands,  are  excited 
into  ftronger  atflion  by  this  aflbciation ;  and  fome 
other  of  thefe  motions,  which  are  more  ealily»ex- 
cited,  as  thofe  of  the  gaftric  lymphatics,  are  in- 
verted by  their  aflbciation  with  the  retrograde  mo- 
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tions  of  the  ftomach,  and  regm^tate  their  con- 
tents, and  thus  a  greater  quantity  of  mucus, 
and  of  lymph,  or  chyle,  is  poured  into  the  fto- 
mach,  and  thrown  up  along  with  its  contents. 

8.  Thefe  inverfions  of  the  motion  of  the  fto- 
mach  in  vomiting  arc  performed  by  intervals,  for 
the  fame  reafon  that  many  other  motions  are  re- 
ciprocally exerted  and  relaxed;  for  during  the 
time  of  exertion  the  ftimulus,  or  fenfation,  which 
caufed  this  exertion,  is  not  perceived ;  but  begins 
to  be  perceived  again,  as  foon  as  the  exertion 
ceafes,  and  is  fome  time  in  again  producing  its  ef- 
fea.  As  explained  in  Seft.  XXXIV.  on  Voli- 
tion,  where  it  is  Ihewn,  that  the  contra6tions  of 
the  fibres,  and  the  fenfation  of  pain,  which  oc- 
cafioned  that  exertion,  cannot  exift  at  the  fame 
time.  The  exertion  ceafes  from  another  caufe 
alfo,  which  is  the  exhauilion  of  the  fenforial 
power  of  the  part,  and  thefe  two  caufes  frequently 
operate  together. 

Q.  At  the  times  of  thefe  inverted  efforts  of  the 
flomach  not  only  the  lymphatics,  which  open 
their  mouths  into  the  flomach,  but  thofe  of  the 
fkin  alfo,  are  for  a  time  inverted :  for  fweals  are 
fometimes  pufhed  out  during  the  efforts  of  vo- 
miting without  an  increafe  of  heat. 

10.  But  if  by  a  greater  flimulus  the  motions  of 
the  flomach  are  inverted  flill  more  violently  or 
more  permanently,  the  duodenum  has  its  periflal- 
tic  motions  inverted  at  the  fame  time  by  their  af- 
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fociation  with  thofe  of  the  flomach  ^  and  the  bile 
and  pancreatic  juice,  which  it  contains,  are  by 
the  inverted  motions  brought  up  into  the  fto- 
mach,  and  difcharged  along  with  its  contents; 
while  a  great  quantity  of  bile  and  pancreatic  juice 
is  poured  into  this  intcftine ;  as  the  glands,  that 
fecrete  them,  are  by  their  affociation  with  the 
motions  of  the  inteftine  excited  into  flronger  ac- 
tion than  ufual. 

IJ.  The  other  inteftines  are  by  aflbciation  ex- 
cited into  more  powerful  a6lion,  while  the  lym- 
phatics, that  open  their  mouths  into  them,  fuiFer 
an  inverfion  of  their  motions  correfponding  with 
the  lymphatics  of  the  ftomach,  and  duodenum  ; 
which  with  a  part  of  the  abundant  fecretion  of 
bile  is  carried  downwards,  and  contributes  both 
to  ftimulate  tlie  bowels,  and  to  increafe  the  quan- 
tity of  th?  evacuations.  This  inverfion  of  the 
motion  of  the  lymphatics  appears  from  the  quan- 
tity of  chyle,  which  comes  away  by  ftools,;  which 
is  otherwife  abforbed  as  foon  as  produced,  and 
by  the  immcnfe  quantity  of  thin  fluid,  which  is 
evacuated  along  with  it. 

12.  But  if  the  ilimulus^  which  inverts  the  fto- 
mach, be  fiill  more  powerful,  or  more  perma- 
nent, it  fometimes  happens,  that  the  motions  6f 
the  biliary  glands,  and  of  their  excretory  du(9:s, 
are  at  the  fame  time  inverted,  -  and  regurgitate 
their  contained  bile  into  the  blood-veflTels,  as  ap- 
pears by  the  yellow  colour  of  the  Ikin,  and  of  tho 
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urine ;  and  it  is  probable  the  pancreatic  fccretion 
may  fufFcr  an  inverfion  at  the  fame  time,  though 
we  have  yet  no  mark  by  which  this  can  be  afcer- 
tained. 

13.  .Mr. —  ate  two  putrid  pigeons  out  of 

a  cold  pigeon-pye,  and  drank  about  a  pint  of  beer 
and  ale  along  with  them,  and  immediately  rode 
about  five  miles.  He  was  then  feized  with  vo* 
miting,  which  was  after  a  few  periods  fucceeded 
by  purging;  thefe  continued  alternately  for  two 
hours;  and  the  purging  continued  by  intervals 
for  fix  or  eight  hours  longer.  During  this  time 
he  could  not  force  himfelf  to  drink  more  than 
one  pint  in  the  whole ;  this  great  inability  to 
drink  was  owing  to  the  naufea,  or  inverted  mo- 
tions of  the  ftomach,  which  the  voluntary  exer- 
tion of  fwallowing  could  feldom  and  with  diffi- 
culty overcome ;  yet  he  difcharged  in  the  whole 
at  leaft  fix  quarts;  whence  came  this  qifentity  of 
liquid  ?  Firft,  the  contents  of  the  ftomach  were 
emitted,  then  of  the  duodenum,  gall-bladder, 
and  pancreas,  by  vomiting.  After  this  the  con- 
tents of  the  lower  bowels ;  then  the  chyle,  that 
was  in  the  la<5leal  veflfels,  and  in  the  receptacle  of 
chyle,  was  regurgitated  into  the  inteftines  by  a 
retrograde  motion  of  thefe  veflels.  And  after- 
wards the  mucus  depofited  in  the  cellular  mem- 
brane, and  on  the  furface  of  all  the  other  mem- 
branes, feems  to  have  been  abforbed ;  and  with 
the  fluid  abforbed  from  the  air  to  have  been  car- 
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lied  up  their  refpeAive  lymphatic  branches  by 
the  increafed  energy  of  their  natural  motions,  and 
down  the  vifceral  lymphatics,  or  la^leals,  by  the 
inverfion  of  tkeir  motions. 

14.  It  may  be  difficult  to  -invent  experiments 
to  demon(h*ate  the  truth  of  this  inveriion  of  fome 
branches  of  the  abforbent  fyftem,  and  increafed 
absorption  of  others ;  but  the  analogy  of  thefe  vef- 
fels  to  the  intefiinal  canal,  and  the  fymptoms  of 
many  difeafes,  render  this  opinion  more  proba- 
ble than  many  other  received  opinions  of  the  ani- 
mal ceconomy. 

In  the  aboTC  inftance,  after  the  yellow  excre- 
ment was  voided,  the  fluid  ceafed  to  have  any 
fmell,  and  appeared  like  curdled  milk,  and  then 
thinner  fluid,  and  fome  mudus,  were  evacuated; 
did  not  thefe  feem  to  partake  of  t^c  chyle,  of  the 
mucous  fluid  from  all  the  cells  of  the  body,  and 
laflly,  of  the  atmofpheric  moifture  ?  All  thefe 
fiufts  may  be  eafily  obferved  by  any  one,  who 
takes  a  briik  purge. 

15,  Where  the  ftimulus  on  the  ftomach,  or  on 
fome  other  part  of  the  inteftinal  canal,  is  ftill 
more  permanent,  not  only  the  la<fteal  veflels,  but 
the  whole  canal  itfelf,  becomes  inverted  from  its 
aflbciations :  this  is  the  iliac  paffion,  in  which  all 
the  fluids  mentioned  above  are  throVn  up  by  the 
mouth.  At  this  time  the  valve  in  the  colon,  from 
the  inverted  motions  of  that  bowel,  and  the  in- 
verted 
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Tcrtcd  ailion  of  this  living  valve,  docs  not  pre- 
vent the  regurgitation  of  its  contents. 

The  ftru<ftare  of  this  valve  may  be  reprefcnted 
by  a  flexile  leathern  pipe  Handing  up  fi-om  the 
bottom  of  a  veflel  of  water :  its  fides  collapfe  by 
the  prdTure  of  the  ambient  fluid,  as  a  fmall  part 
of  that  fluid'  pafles  through  it;  but  if  it  has  ^ 
living  power,  and  by  its  inverted  a6bion  keeps  it- 
felf  open,  it  becomes  like  a  rigid  pipe,  and 
will  admit  the  whole  liquid  to  pafs.  See  Seft. 
XXXEX.  2.  5. 

In  this  cafe  the  patient  is  averfe  to  drink,  fixjm 
the  conftant  inverfion  of  the  motions  of  the  ilo- 
mach,  and  yet  many  quarts  are  daily  ejedlcd  frcwn 
the  ftomach,  which  at  length  fmell  of  excrement, 
and  at  laft  lecm  to  be  only  a  thin  mucilaginous 
or  aqueous  liquor. 

From  whence  is  it  poflible,  that  this  great 
quantity  of  fluid  for  many  fucceflRve  days  can  be 
fupplied,  after  the  cells  of  the  body  have  given  up 
their  fluids,  but  from  the  atmofphcre  ?  When 
the  cutaneous  branch  of  abforbents  a6ls  with  im- 
natural  fl:rength,  it  is  probable  the  inteftinal 
branch  has  its  motions  inverted,  and  thus  a  fluid 
is  fupplied  without  entering  the  arterial  fyftem. 
0)uld  oiling  or  painting  the  flcin  give  a  check  to 
this  difeafe  ? 

So  when  the  fl:omach  has  its  motions  inverted, 
the  lymphatics  of  the  ftomach,  which  arc  moft 
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(Iriftly  aflbc^ia^te^  wU^i  it,  invert  their  motlonB  at 
the  ^iwpe  time,  Put  the  more  diftant  branches  ^f 
Jyipplj^tic^,  which  are  lefe  ^idly  aflbciate^  with 
5t,  af^  with  increafe4  energy ;  as  the  cutaneous 
^lympha^ics  in  ^he  cholera,  or  iliac  pafficm,  abow 
^efcribcd.  And  other  irritative  motions  become 
jlecrcafed,  as  the  pulfations  of  the  arteries,  from 
^e  extf  a-derivation  or  exhauftion  of  the  fenfori^ 

Sometiipes  when  ftronger  vomiting  takes  place 

>Jie  more  diftant  branches  of  the  lymphatic  fyf- 

tern  invert  their  motions  with  thofe  of  the  ftc|* 

,^ch,  and  loofe  ftoojs  are  produced,  an^  cold 

i>yeats. 

S^  wlj^n  the  kiSteals  have  their  motionis  fn- 
jfci;te4>  ^Sjiuring  the  operation  of  ftrong  purge?, 
j^l^p  ^jpary  and  cutaneous  abforbents  have  thcjr 
^jftlfjOp?  inqreafed  to  fupply  the  want  of  fluid  in 
fiip  v^jpod,  as  in  grpBf,  thirft ;  but  after  a  meal 
with  fufficieqt  potation  the  urine  is  pale,  that 
^,  the  urin^aiy  abforbents  aiSl  weakly,  no  fupply 
j)f  water  being  wanted  for  the  blood.     And  whea 
^e  inteftinal  abforbents   adt  top  violentiy,  a^ 
wl\e,n  too  gi-eat  quantities  of  fluid  have  been 
,^i^m\^,the  urinary  abforbents  in.vert  their  Jpoptiont 
.to.c^iy.qiPF  the  fuperfiuity,  which  is  a  neirsr  cir- 
.cuq^nce  qf  aflbcifitiQn>  aqd  a  temporary  diabetes 
fupervches. 

US.  J  have  ^^  the  qpportunity  of  feeing  ft^ur 
,  jpfttjents  i^i  the  iliac  paflSon,  yjhere  th^ejeded 

▼oil*  I.  Ee  material 
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material  fmcllcd  and  looked  like  excrement.  Twb 
of  thcfe  were  fo  exhaniled  at  the  time  I  law  them*, 
^that  more  blood  could  not  be  taken  from  them, 
and  as  their  pain  had  ceafed,  and  they  continued 
to  vomit  up  cvcT}'  thing  which  they  drank,  Ifuf- 
pec^^ed  that  a  mortification  of  the  bowel  had  al- 
ready taken  place;  and  as  they  were  both  wo- 
men advant:ed  in  lifc^  and  a  mortification  is  pro- 
duced with  Icls  preceding  pain  in  old  and  weak 
peopio,  ihcfc  both  died.  The  other  two,  who 
were  both  young  men,  had  dill  pain  and  ftrength 
fufficicnt  for  further  vcnefc6lion,  and  they  nei- 

i:her  of  them  had  any  appearance  of  hernia,  both 
recovered  by  repeated  bleeding,  and  a  fcruple  6f 

'calomel  given  to  one,  and  half  a  dram  to  the 
other,  in  very'  fmall  pills :  the  ufual  means  of 
clyfters,  and  purges  joined  with  opiates,  had  been 
in  vain  attempted.  I  have  thought  an  ounce  6r 
two  of  crude  mercury  in  lefs  violent  difeafes  of 
this  kind  has  been  of  ufe,  by  contributing  to  n>- 

'  ftore  its  natural  mbtion  to  fome  part  of  the  intef- 
tinal  canal,  either  by  its  weight  or  ffimulus ;  aiid 
that  hence  the  whole  tube  recovered  its  tifual  stf- 
fociationfe  of  progreffive   periftaltic  motiqn.     I 

'  hav^  in  three  cafes  (ccn  crude  mercury  given  in 
fmatrdofeS,  as  onfe  or  two  ounces  twice  a  day, 
have^  great  efFeil'  in  flopping  pertinacious  vo» 
mitings. 

17.  Befides  the  afFcAions  above  defcrfbed,  the 

ftanuich  is  liable,  like  many  otlier  membranes  of 

3  •      '     tbc 
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the  body,  to  torpojc  ^tvithout  confequcnt  inflam-^ 
mation :  as  happea^  ta  the  membranes  about  the 
be^din  fomecafe*.  of'hemicrani^,  or  in  general 
head^-achv  This  tQr{>or  of  the  ftomach  is  attended 
•  with  indigeftion,  and  confequent  flatulency,  and 
with  pain,  which  is  ufually  called  the  cramp  of 
ithe  ftomach,  and  is  reKevable  by  aromatics,  ef-* 
iential  oils,  alcohol,  or  opium. 
.  The  intrulion  of  "a  gall-fione  into  the  common 
bile-diicft  from  the  gall-bladder  is  fometimes  mif- 
^keri  for  a  pain  of  the  ftomach,  as  neither  of 
them  is  attended  Avith  fever;  but  in  the  paflagc 
of  a  gaD-ftone,  the  pain  i^  confined  to  a  lefs 
fpace,  which  is  exadly  where  the  common  bile- 
duA  enters  the  duodenum,  as  explained  in  Sec- 
tion XXX.' a.  Whereas  in  this  gaftrbdynia  the 
pain  is  diffufed  over  the  whole  ftomach ;  and, 
-like  other  difeafes  from  torpor,  the  pulle  is 
weaker,  and  the  extremities  colder^  and  the  ge^ 
oersd  debiiit}''  gpe;iter,  than  in  the  paflage  of  a 
^11-ftone ;  for  in  the  former  the  debility  is  the 
consequence  of  the  , pain,  in  the  latter  rit  is  the 
caufeofit.  .  '. 

Though  the  ficft'  fits  of  the  gout,  I  believe, 
'Commence  with  a  torpor  of  the  liver;  and  thc- 
4>aU  of  the  toe  becomes  inflamed  :inft^ad  of  the 
Jnaembfanes'  of  the  liver  in  confequence  of  this 
lorpor,  as  a  cofyza  or  catarrh'  frequently  fuco^ed? 
^  long  expofure  oC  the  feet  to'  cold,  a^-  in 
4aaWj .  or  <^n  ^  moift.  brick-floor;  yet.  ifi  old  or 
E  e  2        '  exhaufted 
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exbaufied  icotiAittrtions,  which  have  bccH  long 
habiliiated  to  its  attikrks^  it  ibmeti^nes  coimnencQa 
^i(h  a  to^or  of  the  fiom{M:Jh,  sad  is  tnmsferaibkt 
to  every  membTBDe  of  the^body.  When  the  gout 
begins  ivsith  torpor  of  the  fiomach,  a  painfiil  feo- 
fttixnt  of  cdd  decors,  w!hicfli  dbe  tpadient  aampaTei 
to  ioe^  with  weiak  pulTe^  oold  eictrenatieSy  anl 
ficknefs ;  this  in  its  flig^tcor  degsec  is  sdiemki^ 
by  Ipicc,  wine,  or  opium ;  in  its  greater  degree 
it  is  fnccceded  by  fuddcn  deadi,  iwhich.  is  ow«« 
ing  to  the  fynlipathy  of  the  fbomach  with  tine 
lieart,  as  explained  below. 

If  the  ftomacfa  becomes  infianiad  in  'ConSb* 
4]Uelice  of  this  gouty  torpor  of  it,  or  in  caD&^ 
<^uence  of  its^fyropathy  with  folne  other  ysrt,  iHt 
danger  is  lefs.  A  iickne&  and  vomiting  t^onti- 
iiues  many  days,  or  «ven  weeks,  fheitomsch  :re^ 
jedHng  every  thing  ilimulant^  even  opium  or  ai«> 
^ohol,  together  with  much  vtfcid  siucos ;  tiU  Ac 
aoflammation  at  length  ceafes,  as  happens  when 
«c(her  membranes,  as  thofe  of  the  joints,  We  the 
t^  of  gOuty  inflammation,;  as  ohfervediik  SeA. 
XXIV.  2.  8.  * 

3?he  fympathy,  or  aflTociation  of  motions,  be- 
tireen  thofe  of  the  flomach  and  thofe  of  the  heaf^ 
IseVinced  in  many  difeafes.  Firft,  many  pe<^rie 
ve  oecafionally  afFe^ed  with  an  intcarmiffiim  €f 
their  pulfe  for  a  few  days,  ^hich  th«n  -^ceafefe 
a^iti.  In  this  cafe  there  is  a  fiiip  of  ^die  jnrotioft 
?»f  the 'bejUPt^  and  at  the  fame  time  a  ^udttujf 
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to  Gm&aiion  from  the  ilomach.  M  toiM  as  tbo 
patient  feels  a  tendency  to  the  intermiifiw  of  th© 
motioa  of  his  heart,  if  he  volunt^ily  brings  up 
wind  from  his  ilomach,  the  flop  of  the  h^art  doe# 
not  occur*  From  hence  I  conclude  thai  the  ftop 
of  digeftion  is  the  primaiy  difeafe ;  and  that  aif 
is  inftantly  generated  from  the  atimcnt,  which  bft» 
gins  to  feiment,  if  the  digeftive  procefs  is.  imped- 
ed for  a  mome^it,  (fee  Se6t.  X^III.  4.) ;  and 
that  the  (lop  of  the  heart  is  in  confequencc  of  the 
aflbciation  of  the  motions  of  thefe  vifcera,  as  ex* 
plained  in  Scdl.  XXXV.  1.  4.;  but  if  the  little 
air,  which  is  inftantly  generated  during  the  tem- 
porary torpor  of  the  ftomach,  be  evacuated,  the 
digeftion  recommences,  and  the  temporary  torpor 
of  the  heart  does  not  follow.  One  patient, 
whom  I  lately  law,  and  who  had  been  five  or  fix 
days  much  troubled  wiih  this  intermilfion  of  a 
pulfation  of  his  heart,  and  who  had  hcmicrania 
with  fome  fever,  was  immediately  relieved  from 
them* all  by  loling  ten  ounces  of  blood,  which 
had  what  is  termed  an  inflammatorj'  cruii  on  it. 

Another  inftance  of  this  aflbciation  between 
the  motions  of  the  ftomach  and  heart  is  evinced 
by  the  exhibition  of  an  oyer  dofe  of  foxglove, 
»which  induces  an  incefTant  vomiting,  which  is 
attended  with  very  flow,  and  Ibmetimes  intermit- 
ting pulfc. — Which  continues  in  fpite  of  the  ex* 
hibition  of  wine  and  opium  for  two  or  three  days. 
To  the  iame  afTociation  muft  be  afcribedthe  weak 

E  e  3  pulfe. 
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pulfc,  which  conftantly  attends  the  exhibition 
of  emetics  during  their  operation.  And  alfo  tho 
fudden  deaths,  which  have  been  occafioned  in 
boxing  by  a  blow  on  the  ftomach ;  and  laftly,  the 
fudden  death  of  thofe,  who  have  been  long  debi- 
litated by  the  gout,  from  the  torpor  of  the  iloraack 
See  Sea.  XXV.  f,  4. 
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SECT.    XXVI. 

/ 

mV  THE  CAPILLARY  GLANDS  AND  IVTEMB KAN ES«f 

I.  I.  The  capillary  vejfcls  are  glands,  2,  Their  excretory 
du^s.  Experiments  on  the  mucus  of  the  tnujiinesy  abdomen^ 
cellular  membrane^  and  on  the  humours  of  the  eye,  3,  Scurf 
9n  the  heady  cough^  catarrrh^  diarrhaa^  gonorrhoea.  4.  Rheu* 
matifm.  Gout.  Leprofy.  II  I,  The  mofi  nmide  mem^^ 
hranes  are  unorganised,  a-  Larger  membranes  ar^  conu 
pofed  of  the  du^s  of  ik^  capillaries^  and  the  mouths  of  th$ 
abforbents,  3.  Mucilaginous  fluid  is  fecr^ted  on  their  Jur» 
faces.     Ill,   Three  kinds  of  rheumatifm. 

T.  1.  The  capillary  ntAcIs  are  like  alj  the 
other  glands  except .  the  abibrbeut  fyftera,-  inaf- 
much  AS  they  receive  blood  from  the  artcrjos^ 
feparate  ,a  jfluid  from  it,  and  return  the  remain- 
der hy  the  veins.  .  j  ^  ^  .    .    . 

2.  This  feries  of  glands  is  of  the  moft  extenfivc 
ufe,  as  their  excretory  duxSis  open  on  the  whol^ 
external  fldn  forming  its.  perfpirativepores^  ancj 
on:  the  internal  fux^ccs  of  every  cavity,  of  the 
body.  Their  fecretion  on  thcifkin-is  termed  in- 
fenfibleperfpi ration,,  which  in  health  is  in  parj: 
reahforbed  by  the  mout,hs  of  the  lymphatics,  and 
in  part  evaporated  in  the  air;  thcfccre^uroiiithj 
E  e  4  membranes. 
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Iisembrjd\as9  which  line  the  larger  cavities  of  the 
body,  which  have  external  openings,  as  the 
nouth  and  inteftinal  canal,  is  termed  mucus, 
but  is  not  however  coagulablc  by  heat ;  and  the  fe- 
cretion  on  the  membranes  of  thofe  cavities  of  the 
body,  which  have  no  external  openings,  is  called 
lymph  or  water,  as  in  the  cavities  of  the  cellular 
membrane,  and  of  the  abdomen ;  this  lymph 
Bowevcr  is  coagulable  by  the  heat  of  boiling  wa- 
ter. Some  mucus  nearly  as  vifcid  as  the  white 
of  egg,  which  was  difcharged  by  ftooI»  did  not 
coq^lal^,  though  I  evaporated  it  to  one  fourth 
of  the  quantity,  nor  did  the  aqueous  and  vitr<^6us 
Iramours  of  a  fheep*s  eye  coagulate  by  the  like 
experiment ;  but  the  ferofity  from  an  anafarcous 
leg,  and  that  from  the  abdomen  of  a  droplical 
perfon,  and  the  cryftalline  humour  of  a  Ihecp's 
eye,  coagulated  in  the  fame  hedt 

3.  When  ^y  of  thefe  capillary  gfertds  are  fti- 
Ihulated  into  greater  irritative  a6tions,  than  is  na- 
tural, they  fecrete  a  more  copious  material ;  and 
ts  the  mouths  of  the  abforbcnt  f)'f!em,  which 
'6pch  in  their  vicinity,  are  at  the  fame  tirhe  fti- 
ihulafed  into  greater  aAion,  the  thihrier  and  morti 
faline  part  of  the  fecreted  fluid  is  taken  tip  again ; 
iind  the  remainder  is  hot  only  bbre  copioils  btit 
alfo  more  vifdd  than  natural.  Tt'his  is  moife  6r 
It^rs  troubleforiie  dr  lioxious  according  to  thfe  itti- 
^ortahce  of  the  funAions  of  the  part  affedieti :  on 
{be  Ikin  kiid  btofichiBB,  where  this'fecfetidh  6ugBt 
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itetarsHly  tb  evapof^te,  it  becomes  fo  vifcid  a«  t§ 
atdhere  to  the  membrane ;  on  the  tongue  it  formi 
A  pellicle,  which  can  tvith  difficulty  Be  fcrapedt 
ioff;  produces  the  fcurf  on  the  heads  of  man^ 
j[)eople;  and  the  mucus,  which  is  fpit  up  by 
bthefs  in  coughing.  On  the  noftrils  and  feuces^ 
when  the  fecretion  of  thefe  capillary  glands  is  iii- 
crtafed,  it  is  termed  fimple  catarrh;  when  in 
the  intteftines,  a  mucous  diarrhcEa ;  and  in  the  urfe^ 
fliri,  or  vagina^  it  has  the  name  of  gonorrhcea,  er 
^uor  dbusl 

4.  When  thefe  capillaiy  glands  become  in^ 
flamed,  a  ftill  more  vifcid  or  even  cretaceous  hu-» 
thoiir  is  produced  upon  the  furfaccs  of  the  mem-i 
branes,  which  is  the  c^ufe  or  the  effect  of  rheu-£ 
frtatiftfa,  gout,  leproiy,  and  df  Bard  tumours  of 
<he  legs,  which  arc  gencraUy  termed  fcorbutic  i 
^1  which  will  he  treated  of  hereafter, 

11.  1.  The  whole  furface  of  the  body,  with  all 
its  cavities  and  contents,  are  covered  with  rtem* 
fc'fdrie.  It  lines  every  veflel,  forms  every  cell,  and 
binds  together  all  the  mufcular  and  perhaps  lihe 
offeous  fibres  6(  the  body;  and  is  itfelf  thetfefctflfe 
probably  a  iimpter  fuBftance  than  thofe  fibres. 
And  as  the  containing  veffels  of  the  body  ^frtm 
the  largeft  to  the  ieaft  are  thxis  lined  and'cdniieft- 
ed  with  membranes,  it  fcll6v\^  that  thefe  tttem* 
Irrifles  thefmfelves  confift  tif  tmorg^ticd  matc-i 
irxafs. 

i?ar  howo^cr  'flhdl  tvte  insj'cottidyt  iWe  tfea- 
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Jpieters  of  the  rninutcft  veflels  of  th^  body,  \yhicli 
«fcape  our  eyes  and  glafles,  yet  ihefe  vcflels  niuft 
confift  of  cx)ats  or  fides,  which  are  made  up  of  aq, 
unorganized  material,  and  which  are  -probably, 
produced  from  a  gluten,  which  hardens  after  its 
produiftion,  Hke  the  tilk  or  web  of  caterpillars 
and  fpiders.  Of  this  material  confift  the  mem- 
branes, which  line  the  fiicUs  of  eggs,  and  the 
Ihcll  itfelf,  both  which  are  unorganized,  and  are 
formed  from  mucus,  which  hardens  after  it  is- 
formed,  cither  by  the  abforption  of  its  more  fluid 
part,  or  by  its  uniting  with  fome  part  of  the  at- 
fnofphere.  Such  is  alfo  the  produdion  of  the 
ihells  of  fnails,  and  of  fhell-filh,  and  I  fuppofe 
of  the  enamel  pf  the  teeth. 

2.  But  though  the  piembranes,  that,  compofc 
the  fides  of  the  moft  minute  yeflels,  are  in  truth 
unorganized  materials,  yet  the  larger  membranes, 
whieh  are  perceptible  to  the  eye,  feem  to  be  com- 
pofed  of  ah  intertexture  of  the  mouths  of  the,  ab- 
forbentfyflem,  and  of  the  excretory  du<5ls  of  the 
capillaries,  with  their  concomitant  aileries,  veins, 
and  licrv^es :  and  from  this  conftruflion  it  is  evi- 
dent, that  thefe  membranes  muft  poflefe  great  ir- 
ritability to  peculiar  ftimuli,  though  they  are  in«- 

jf:^pable  of  any  motions,  that  are  yifible  to  the 
tiaked  eye:  and  daily  expmence  fhews  us,  that 
in  their  inflamed  ftate  they  have  the  greatefl:  fenfi-^ 
bility  to  pain,  as  in  the  pleurify  tod  paronychia, 

3.  On  all  thcfe  membranes  ^  mucilaginous  or 
' .  *  ^ ,,  aqueous 
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jiqueous  fluid  isfecr^ted,  which  raoiftens  :ffnd  lu- 
bricates their  furfaces,  as  was  explained  in  Sec- 
tion XXIlI.  2.  Some  have  doubted,  whether 
this  mucus  is  feparated  from  the  blood  by  an 
appropriated  fet  ofglapds,  or  exudes  through  the 
membranes,  or  is  an  abrafion  or  deftrudtion  of 
the  furface  of  the  membrane  itfelf,  which*  i^  ccm- 
tinually  repaired  on  the  oth^r  fide  of  it,  but  the 
great  analogy  between  the  capillary  vefleh;  and 
the  other  glands,  countenances  the  faring  opi-* 
nion ;  and  c%4nces,  that  thefe  capillar^*  are  the 
glands,  that  fecrete  it ;  to  which  we  muft  add, 
that  the  blood  in  paffing  thefe  capillary  veffels 
undergoes  a  change  in  its  colour  from  florid  to 
purple,  and  gives  out  a  quantity  of  heat ;  from 
whence,  as  in  other  glands,  we  muft  conclude 
that  fomething  is  fccreted  from  it.. 

III.  The  feat  of  rhcumatifm  is  in  the  mem- 
branes, or  upon  them ;  but  there  arc  three  ver^ 
diftinft  diftafcs,  which  commonly  are  confounded 
under  this  name.  Firft,  when  a  membrane  be- 
conies  affected  with  torpor,  or  inactivity  of  the 
vcflt;ls  which  compofe  it,  pain  and  coldncfs  fuC- 
ceed,  as  in  the  hemicrania,  and  other  head-achs, 
which  arc  generally  termed  nervous  rhcumatifm ; 
they  exift  whether  the  part  be  at  reft  or  in  mo- 
tion, and  are  generally  attended  with  other  mark* 
of  debility, 

Another  rhcumatifm  is  faid  to  exift,  when 
Jpflammation  and  fwelling,  as  well  as  pain,  afFe6l 
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feint  of  thi  tnembvates  6f  die  joints^  at  of  th^ 
aticles^  ^^rillfi,  ki^es^  elbows^  and  ibi]»jetime»  of 
the  ribi.  This  is  aceompanied  with  ferer^  if 
analqgow  tp  plei;urify  and  other  inflainaaationSy 
and  is  termed  the  acute  rfaeumaliihjt, 

A  third  diiea£c  is  called  chronic  rheumadib^ 
Vhich  is  drftinguiihed  from  that  firft  mentioped^ 
as  m  this  the  pain  only  aiFec^s  the  patient  dur- 
ing the  motion  of  the  part,  and  firom  the  fecond 
kind  of  rheumatifm  above  defcribedi  as  it  is  riot 
attended  with  quick  pulfe  or  inflammation.  It  is 
generally  believed  to  fucceed  the  acute  rheumt- 
tifm  of  the  fame  part,  and  that  fome  coagulabk: 
JjFmpb^  or  cretaceoiis,  or  calculous  material^ 
has  been  left  on  the  membrane;  which  gives 
paki,  wlien  the  mufcles  move  over  it^  as  fome 
extraneous  body  would  do>  which  was  too  info- 
luble  to  be  abforbed.  Hence  there  is  aa  analogy 
between  this  chronic  rheumatifm  and  the  difeafes 
which  produce  gravel  or  gout-ftones ;  a^  it  may 
perhaps  receive  relief  from  the  iame  remedies, 
Xpch  4S  aerated  fal  foda. 
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SECT,     xxvii. 

1.  The  Vims  are  dbforhent  vejfels,  1.  ffiemortha^es  /ro^ 
inflemmittkn.  Cafe  of  bspmorrha^e  from  -the  kidney  cured 
hf  cotd. bathing.  Cafe  of  hamorrbage  from  the  ns^  ^cwud 
iy  cold  immerjion.  Ih  H^moYrbage  from  venous  piraij^ 
Of  Piles.  Black  flools.  Petechia.  Confitn^ion.  Sc^rvf 
jofthe  lungs.  BlachuJ}  of  the  face  and  eyes  in  efileptie^t^^ 
Cure  of  hemorrhages  from  venous  tmahiUtj. 

I.  As  the  imbibing  mouths  of  the  abforbejat 
^lyftem  already  defcribed  open  on  the  furfaccj  ancj 
into  the  larger  cavities  of  the  body,  fo  there  is 
another  fyftem  of  abforbent  veffels,  which  are  not 
commonly  efteemed  fuch,  I  mean  the  veins^^ 
which  take  up  the  blood  from  the  various  glands 
and  capillaries,  after  their  proper  fluids  or*  fecre- 
Jdons  have  been  feparated  from  it. 

The  veins  refemble  the  other  abfoibcnt  veflels^ 
^  the^Mrqgreilion  of  their  contents  is  carried  oa 
in  the  fame  manner  iui  both,  they  alike  ^bforb 
their  appropriated  fluids,  and  have  valvi^  to  pce- 
yent  its  r^uigitation  by  the  accidents  of  ^och^- 
nical  violence.  This.appQai:s  firf^  .b«4ap&  ih&ip 
i»  w>  ^vi^ziAQVi  ki  -^  ^cxg  l^qgim^iiic^  ^^the 

veins. 
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veins,  as  is  feen  by  microfcopcs ;  which  muft 
happen,  if  the  blood  was  carried  into  them  by 
the  adions  of  the  arteries.  For  though  the  eon* 
currencc  of  various  venouft^reams  of  blood  from 
different  diftances  muft  prevent  any  pulfation  in 
the  larger  branches,  yet  in-  the  very  beginnings  of 
all  thefe  branches  a  pulfation  muft  unavoidably 
exift,  if  the  circuUtiop  in  them  was  owing  to  the 
intermitted  force  of.  the  arteries.  Secondly,  the 
Yeno^s  abforption  of  blood  from  the  penis,  and 
from  the  teals  of  female  animals  after  their  brec- 
tion,  isiliU  more  limilar  to  the  lymphatic  al>* 
Sorption,  as  it  is  previoufly  poured  into  cellsi 
where  all  arterial  impulic  muft  Cealc. 

There  is  an  experiment,  which  feems  to  .eviiic<5 
this  venous  abforption,  which  confifts  in  the  ex- 
ternal application  of  a  ftimtilus  to  the  lips,  as  of 
vinegar,  by  which  fhey  become  inftantly  pale  j 
that  is,  tlie  bibulous  mouths  of  the  veins  by  this 
-ftimulus  are  excited  to  ablbrb  the  blood  faftef, 
than  it  can  be  fupplied  by  the  ufual  art<3rial  exer- 
tion.    See  Se6l.  XXHI.  5. 

1.  There  are  two  kinds  of  haemorrhages  frequent 
in  difeares,  one  is  where  the  glandular  or  capil- 
lary adlioii  is  too  powerfully  exerted,  and  propeh' 
the  biodd  forwards  more  haftily,  than  the  veinJi 
can  abforb  if;  a-nd  the  other  is,  where'ftie'abfoi* 
bent  poWer  of  the  veirts  is  dimini(h6d,  or  % 
braiich  of' them  is  become  totally  paralytic. 
'^  •  'TKe  fcrmo-  if  thefe  cafes  is  known  by  the  heat 
'  of 
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oif  the  part,  ancithe  geiieral  fev^r  drkifknMnai- 
tion  that  accompanies 'the  haembrrha^gc^  A 
4i2&morrhagcf  from  fheiwfe  or  from  the -lungs  is 
l'ofnetifha>  a'crffis  of  inftamm'atoiy  dlreafes,'  as  of 
the  hepatitis  and  gout,  and  generally  ceafes  fpob- 
tanebiifly,  wheri  the*  veffels  are  confiderably  em^- 
tiedl  Sometimes  the  liaemorrhagei  recurs- toy 
daily  peiiodsat^ompanying  the  hot  fitsof  fevet, 
and  ceafrng  in  the  cold  fits,  or  ift  the  intenniffioni ; 
this  is  to- be  cured  by  removing  thefebrile  pa- 
roxyfms^^4fci61i  \vill  be  treated  of*  in  their  plact. 
Ot^MVlfe  it  IS'  cured  •  by  venefcdior^,  by  the  in- 
ternal or  external'  preparations  6f-tead#»  or  Sy 
theapplicatioh  of  col<^  •  with  an  ■  abfteffnious  diet, 
and  diluting  li<ifuids,'like  other  intlaramationB. 
Which  by  inducing  a  quicfccncc  on  thofe  glan- 
dular pirt^,  thht  are'  aiEFe6led,  prevents  a  greater 
quantity  of  blood  frdm  being  protruded  forwards, 
than  the  veins  aiie  capable  of  abforbing. 

Mr.  B^* had  a  luemorrhage   from   his 

'  kidney,  and  parted  with  not  lefs  than  a  pint  of 
blood  a  day  (by  conjecture)  along  with  his  urine 

'  for  above  a  fortnight :  venefedions,  mucilages, 
balfams,  preparations  of  lead,  the  bark,  alum, 
and  draLg6n*s^blood,  opiates,  with  a  large  blifter 
on  his  lofts,  \{rcrc  fcparately  tried,  in  large  dofes, 
to  no  purpofe.  He  \vas  then  diredled  to  bathe 
in  a  cold  fprihg  up  to  the  middle  of  his  body 
only,  t^e  lipp'^r  'part  being  covered,  and  the 
"'"'''  haemorrhage 
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InAbisc^fc  tbie,extfir»^  cjipiUariefl  WW?  wn- 
doDed  quiefoent  by  die  co^dt^fs  o^  ^  J^^t)e;r^  and 
4hencc  a  kfs  .quantity  pf  Wood  W9»  cijPcal^ed 
-through  Aew ;  iii:id  the  iwteK^ftl  capillfirifis,  jqt 
xxther  glands,  became  qui^cieat  feoip  their  irrifaj- 
iive  aiIbciation3  with  the  external  one^ ;  and  tl^ 
hemorrhage  wag  flopped  a  fu^cient  Jtifl^e  ii?r  ^e 
-roptiwed  v^ls  to  oontr^d  'their  ^pey^uR?,  .qp  ^jr 
4hie  blood  in  thpfe  aperiui^es  to  cq^gi^tc^ 

Mrs.  K- '  h^  ^  cQntiiuied  hp(^GH:1j^ge 

from  1^  aofe  for  iom^  dfiyp ;  the  ri^pti^ur^  ^fcf£t\ 
m^  not  to  be  reached  bj  plqgs  ^yp  r^^e  AQibil^^ 
^nd  the  fenfibiUty  of  her  faviccs  w^  fwch  *^ 
nothing  cx)uld  be  born  behind  the  vvvv^.  A^ 
repeated  yenefe<ftionj  and  ol^er<H?ipiii^n  <apiRli<^- 
tions,  ihe  was  directed  to  piixmierfe  >her  ]«i[ho|9 
head  into  a  pail  of  water,  which  was  n^ade  cpldpr 
by  the  addition  of  feveral  handfuls.of  fi^t,  ajid  the 
haemorrhage  immediately  ceafed,  .and  .xetujpn^  no 
more ;  but  her  pulfe  continued  hard>  ,W^  fl^c 
was  neceilitated  to  lole  blood  frpxp  Jt^.fum  j)a 
the  fucceedingday.* 

^Qucry,  might  not  the  cold  bath,ix3|;fl;antly.ftpp 
.^flemorrliages  from  the  lungs  in  xoS^^tpj^ 
4?aii9s  ?— for  tlie  ihortnefe  of  ji^reath  of  thpfj^  who 
go  ifiiddenly  into  cpld  watei;,  Ifi  .n»t ,  p^fjg  \p  tjie 
;iccjifnulatxon  pf  hloodin  tjjc  4jWfi?*  ^^  iP^]^ 
^  qoiefcdocft 
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quiefcence  of  the  pulmonary  capillaries  from  af- 
fociatioH)  as  explained  in  Se6lion  XXXII.  3,  2. 

IF.  The  other  kind  of  haemorrhage  is  known 
irom  its  being  attended  with  a  weak  pulfe,  and 
ether  fymptoms  of  general  debility,  and  very 
frequently  occurs  in  thofe,  who  have  difeafed 
livers,  owing  to  intemperance  in  the  ufe  of  fer- 
mented liquors.  Thefe  conftitutions  are  Ihewn 
to  be  liable  to  paralyfis  of  the  lymphatic  abfor- 
bents,  producing  the  various  kinds  of  dropfies  in 
ScAion  XXIX.  5.  Now  if  any  branch  of  the 
venous  fyfiem  lofes  its  power  of  abforption,  the 
part  fwells,  and  at  length  burfts  and  difcliarges 
the  blood,  which  the  capillaries  or  other  glanda 
circulate  through  thcm» 

Itfometimes  happens  that  the  large  external 
veins  of  the  legs  burft,  and  efFufe  tlieir  blood ; 
but  this  occurs  moft  frequently  in  the  veins  of 
the  inteftines,  as  the  vena  poi  tarum  is  liable  to 
fufFer  from  a  fchirrus  of  the  liver  oppofing  the 
progreffion  of  the  blood,  which  is  abforbed  from 
the  inteftines^  Hence  the  piles  are  a  fymptom 
of  hepatic  obftru6lion,  and  hence  tlie  copious  dif- 
charges  downwards  or  upwards  of  a  black  mate- 
rial, which  has  been  called  melancholia,  or  black 
bile ;  but  is  no  other  than  the  blood,  which  19 
probably  difcharged  from  the  veins  of  the  intef- 
tines. 

J.  F.  Medcel,  in  his  Experimenta  de  Finibus 
Vaforura,  publifhed  at  Berlin,  1772,  mentions  his 

TOL.  r.  F  f  difcovery 
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difcovery  of  a  communication  of  a  lymphatic  vef-- 
fel  with  the  gaftric  branch  of  the  vena  portanlm. 
It  is  poffible>  that  when  the  motion  of  the  lym- 
phatic becomes  retrograde  in  '  fome  difeafes, 
blood  may  obtain  a  paffage  into  it,  where  it* 
anaftomofes  with  the  vein,  and  thus  be  poured 
into  the  intcfiines.  A  difcharge  of  blood  with  th« 
Urine  fomctimes  attends  diabetes,  and  may  havf 
Its  fource  in  the  fame  manner. 

Mr.  A ,  who  had  been  a  hard  drinker, 

and  had  the  gutta  rofacea  on  his  face  and  breaft, 
after  a  ftroke  of  the  palfy  voided  near  a  quart  of 
a  black  vifcid  material  by  ftool :  on  diluting  it; 
with  water  it  did  not  become  yellow,  as  it  muft 
have  done  if  it  had  been  infpiflated  bile,  but  con- 
tinued black  like  the  grounds  of  coffee. 

But  any  other  part  of  the 'venous  fyftem  may 
become  quicfcent  or  totally  paralytic  as  well  aa 
the  veins  of  the  inteflincs :  all  which  oecur  more; 
frequently  in  thofe  who  have  difeafcd  livers,  than 
in  any  others."  Hence  troublefome  bleedings  of 
the  nofe,  or  from  the  lungs  with  a  weak  pulfe  j 
hence  haemorrhages  from  the  kidneys,  too  great 
inenftmation ;  and  hence  the  oozing  of  blood 
from  every  part  of  the  body,  and  the  petechiae  in 
thofe  fevers,  which  arc  termed  putrid,  and  which 
is  eiToneoufly  afcribcd  to  the  thinnefs  of  the 
blood:  for  the  blood  in  inflammatory  difcafesij 
equally  fluid  before  it  coagulates  in  the  cold  ah'. 

U  not  that    hereditary    confumption,    which 

occur* 
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t)ccurs  chiefly  in  darkeycd  people  about  the  age 
of  twenty,  and  commences  with  flight  pulmonary 
haetnoirhages  without  fever,  a  difeafe  of  thid 
kind  ?— Thefe  haemorrhages  frequently  begin 
during  fleep,  when  the  itritabiiity  of  the  lungs  is 
not  fufficicnt  in  thefe  patients  to  carry  on  the  cir-- 
culation  without  the  afliftance  of  volition  ;  for  in 
our  waking  hours,  the  motions  of  the  lungs  ard 
in  part  voluntary,  efpeCially  if  any  difliculty  of 
breathing  renders  the  efforts  of  volitibn  neceflary* 
See  Clafs  I.  2,  1.3,  and  Clafs  III.  2. 1. 12.  Ano- 
ther fpecies  of  pulmonary  confumption  which 
feems  more  certainly  of  fcrofulous  origin  is  de- 
Icribed  in  the  next  Sedlioit,  No.  2. 

I  have  feen  two  cafes  of  women,  of  about  forty 
years  of  age,  both  of  whom  were  feized  with  quick 
weak  pulfe,  with  difficult  refpiration,  and  who 
fpit  up  by  coughing  much  vifcid  mucus  mixed 
"with  dark^  coloured  l(Iood.  They  had  both  large 
yibices  on  their  limbs^  and  petechi» ;  in  one  the 
feet  were  in  danger  of  mortification,  in  the  other 
the  legs  were  oedematous.  To  telieve  the  difli- 
cult  refpiration,  about  lix  ounces  of  blood  were 
taken  from  one  of  them,  which  to  my  furprife 
was  fi^y,  like  inflamed  blood:  they  had  both 
palpitationsi  or  unequal  pulfations  of  the  heart. 
They  <:ontinued  four  or  five  weeks  with  pale  and 
bloated  countenances,  and  did  not  d^afe  fpitting 
phlegm  mixed  with  black  blood,  and  the  pulfe 
ieldora  flower  than  130  or  135  in  a  minute.  Thia 

Ff2  blood. 
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Iblood^  from  its  dark  colour^  and  from  the  many 
vibices  and  petechia,  feems  to  have  been  venom 
blood ;  thq  quicknefs  of  the  pulfe,  and  the  irre- 
gularity of  the  motion  of  the  heart,  are  to  be  af- 
cribed  to  debility  of  that  part  of  the  fyflem ;  a^ 
the  extravafation  of  blood  originated  from  th* 
defecft  of  venous  abforption.  The  approxima* 
tion  of  thefe  two  cafes  to  fea-fcurvy  is  peculiar, 
and  may  allow  them  to  be  called  fcorbutus  pul- 
raonalis.  Had  thefe  been  younger  fubje6ls,  and 
the  paralyfis  of  the  veins  had  only  afFe6led  the 
lungs,  it  is  probable  the  diieafe  would  have  been 
a  pulmonary  confumption.  i 

Lafl  week  I  faw  a  gentleman  of  Birmingham, 
who  had  for  ten  days  laboured  under  great  pal- 
pitation of  his  heart,  which  was  fo  diftin^tly  felt 
by  the  hand,  as  to  difcountenance  the  idea  o£ 
there  being  a  fluid  in  the  pericardium.  He  fre- 
quently fpit  up  mucus  flained  with  dark  coloured 
blood,  his  pulfe  very  unequal  and  very  weak, 
with  cold  hands  and  nofe.  He  could  not  lio 
down  at  all,  and  for  about  ten  days  paft  could 
not  flcep  a  minute  together,  but  waked  perpc^ 
tually  with  great  uneafinefs.  Could  thofe  fymp* 
terns'  be  owing  to  very  extenfive  adhefions  of  the 
lungs  ?  or  is  this  a  fcorbutus  pulmonalis  ?  After 
a  few  days  he  fuddenly  got  fo  much  better  as  to 
be  able  to  fleep  many  hours  at  a  time  by  the  ufc 
of  one  grain  of  powder  of  foxglove  twice  a  day, 
and  a  grain  of  opium  at  night.    After  a  few  day^ 

longer. 
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longer,  the  bark  was  exhibited,  and  the  opiurn 
continued  with  forac  wine ;  and  the  palpitations 
of  his  heart  became  much  relieved,  and  he  reco* 
vered  his  ufual  degree  of  health,  but  died  fud* 
denly  fome  months  afterwards. 

In  epileptic  fits  the  patients  frequently  become 
black  in  the  face,  from  the  temporary  paral)^8  of 
the  venous  fyftem  of  this  part.  I  have  knowa 
two  inftances  where  the  blacknefs  has  continued 

many  days.     M.  P ,  who-  had  drank  intcm-» 

pcratcly,  was  feized  with  the  epilepfy  when  he 
was  in  his  fortieth  year ;  in  one  of  thefe  fits  the 
white  part  of  his  eyes  was  left  totally  black  with 
-efifufed  blood ;  which  was  attended  with  no  pain 
or  heat,  and  was  in  a  few  weeks  gradually  ab* 
forbed,  changing  colour  as  is  ufUal  with  vibice* 
from  bruifes. 

The  haemorrhages  produced  from  the  inability 
of  the  veins  tb  abforb  the  refluent  blood,  are  cured 
by  opiurt,  the  preparations  of  fteel,  lead,  the  bark, 
vitriolic  acid,  and  blifters ;  but  thefe  have  the 
effect  with  much  more  certainty,  if  a  venefedlioa 
to  a  few  ounces,  and  a  moderate  cathartic  with 
four  or  fix  grains  of  calomel  be  premifed,  where 
the  patient  is  not  already  too  much  debilitated  ^ 
as  one  great  means  of  promoting  the  abforption 
of  any  fluid  confifts  in  previoufly  emptying  tl^o 
f  eflTcls,  which  are  to  receive  it. 
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SECT.      XXVIIL 

,  tF     THB  PARALYSIS  OP  THE  ABSORBENt* 
SYSTEM. 

I.  Paralyfis  of  the  la5ieals^  atrophy,  Dijlajle  to  animal  food. 
II.  Caufe  of  drop fy,  Cauje  of  herpes.-  Scrofula.  Ade^ 
fenierlc  confumptlon.  Pu! nonary  confumpt'i$n.  Why  ulcerf 
in  the  lungs  arefo  difJicuU  to  heaU 

'  The  tcnn  parnlyfis  has  generally  been  iifed  to 
cxprefs  the  lofs  of  voluntary  motion,  as  in  the 
hemiplegia,  but  may  with  equal  propriety  be  ap- 
plied to  cxprefs  the  difobedicncy  of  the  mufcular 
fibrcs  to  the  other  kinds  of  ftiraulus ;  as  to  thofe 
of  irritation  or  fenfation. 

I.  There  is  a  fpccies  of  atrophy,  which  has 
not  been  well  underftood ;  when  the  abforbent 
veffels  of  the  ftofnach  and  intelUnes  have  been 
long  inured  to  the  ftimulus  of  too  much  fpirituous 
liquor,  they  at  length,  either  by  the  too  fuddea 
omiffion  of  fermented  or  fpirituous  potation,  or 
from  the  gradual  decay  of  nature,  become  in  ^ 
certain  degree  paralytic ;  now  it  is  obferved  in 
the  larger  mufcles  pf  the  body,  when  one  fide  w 
P^alytic,  the  other  is  more  frequently  iif  motion, 
owing  to  the  lefs  expenditure  of  fenforial  power 
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in  the  paralytic  limbs ;  fo  in  this  cafe  the  other 
part  of  the  abforbent  fyftem  a6ls  with  greater 
force,  or  with  greater  pcrfeverance,  in  confe- 
quenceof  theparalyfis  of  the  ladleals;  and  the 
body  becomes  greatly  emaciated  in  a  fmall  time. 

I  have  feen  fevcral  patients  in  this  difeafc,  of 
ivhich   the    following  .  arc    the    circumftances. 

1.  They  were  men  about  fifty  years  of  age,  and 
had  lived  freely  in  refpeft  to  fermented  liquors. 

2.  They  loft    their    appptite    to  animal   food. 

3.  They  became  fuddenly  emaciated  to  a  great 
degree,  4.  Their  Ikins  were  dry  sfnd  rough. 
5.  They  coughed  and  expedlorated  v/ith  difficulty 
a  vifcid  phlegm.  6.  The  membrane  of  the  tongue 
was  dry  and  red,  and  liable  to  become  ul- 
cerous. 

The  iqability  to  djgeft  animal  food,  and  the 
confequent  diftaftc  to  it,  generally  precede  the 
dropfy,  and  other  difeafes,  which  originate  from 
fpirituous  potation.  I  fuppofe  when  the  ftomach 
becomes  inirritable,  that  there  is  at  the  fame  time 
a  deficiency  of  gaftric  acid;  hence  milk  feldom 
agrees  with  thefe  patients,  unlefs  it  be  previoufly 
curdled,  as  they  have;  not  fufficient  gaftric  acid  to  » 
curdle  it;  and  hence  vegetable  food,  which  is 
itfelf  acefccnt,  will  agree  with  their  ftomachs 
longer  than  animal  fopd,  which  requires  more  of 
the  gaftric  acid  for  its  digeftion. 

In  this  difeafe  the  Ikin  is  dry  from  the  increaf-* 
ed  abforption  of  the  cutaneous  lymphatics,  the 
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fat  is  abforbed  from  the  increafed  abforption  of 
the  cellular  lymphatics,  the  mucus  of  the  lungs 
is  too  vifcid  to  be  eafily  fpit  up  by  the  increafed 
abforption  of  the  thinner  part3  of  it,  the  mem- 
braua  fneideriana  becomes  dry,  covered  with 
hardened  mucus,  and  at  length  becomes  inflamed 
and  full  of  apthae,  and  either  thefe  floughs,  ox 
pulmonary  ulcers,  terminate  the  fcene. 

II.  The  immediate  caufe  of  dropfy  is  the  para- 
lyfis  of  fome  other  branches  of  the  abforbent 
fyftem,  which  are  called  lymphatics,  and  which 
open  into  the  larger  cavities  of  the  body,  or  into 
the  cells  of  the  cellular  membrane;  whence  thofe 
cavities  or  cells  become  diftended  with  the  fluid, 
wliich  is  hourly  fecreted  into  them  for  the  purpofc 
of  lubricating  their  furfaces.  As  b  more  fully 
explained  in  No.  5.  of  the  next  Se6lion. 

As  thofe  lymphatic  veflels  confifl:  generally  of 
a  long  neck  or  mouth,  which  drinks  up  its  ap- 
propriated fluid,  and  of  a  conglobate  gland,  in 
which  this  fluid  undergoes  fome  change^  it  hap- 
pens, that  fometimes  the  mouth  of  the  lymphaticj^ 
and  fometimes  the  belly  or  glandular  partof  it,be- 
comes  totally  or  partially  paralytic.  In  the  former 
cafe,where  the  mouths  of  the  cutaneous  lymphatics 
become  torpid  or  quiefcent,  the  fluid  fecreted  on 
the  flcin  ceafes  to  be  abforbed,  and  ^odes  the 
Ikin  by  its  faline  acrimony,  and  produces  erup- 
tions termed  herpes,  the  difcharge  from  which  i$ 
as  fait,  as  the  tears,  which  are  fecreted  too  fail  to 
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be  Eeabforbed,  as  ip  grief^  or  when  the  pimcfta  la-? 
crymaUa  are  obftrufted,  and  which  running  dowQ 
the  cheek  redden  and  inflame  the  fkin. 

When  the  mouths  of  the  l)rmphatics,  which 
open  on  the  mucous  membiane  of  tl)e  noftrils, 
become  torpid,  as  on  walking  into  the  air  in  4 
fi'ofty  morning ;  the  mucus,  which  continues  tq 
be  fecreted,  ha§  not  its  aqueous  and  (kline  part 
reabfprbed,  which  running  over  the  upper  lip  inr 
flames  it,  and  l^as  a  fait  tai^,  if  if:  falls  on  th^ 
tongue. 

When  the  belly,  or  glandular  part  of  one  of  thefq 
lymphatics,  becomes  torpid,  the  fluid  abforbed 
l^y  its  mouth  ftagnates,  and  forms  a  tumour  in  the 
gland.  This  difeaft  is  called  the  fcrofula.  If 
thele  glai^ds  fuppurate  exterpally,  they  gradually 
heal,  as  thofe  of  the  neck;  if  they  fuppurate 
without  an  opening  on  the  external  habit,  as  the 
Hiefenteric  glands,  a  he6lip  fever  enfues,  which, 
deftroys  the  patient ;  if  they  fuppurate  in  the 
lungs,  a  pulmonary  confumption  enfues,  which 
^  believed  thus  to  diflfer  from  that  defcribed  in 
^e  preceding  Sedition,  in  refpedt  to  its  feat  or 
proximate  caufe. 

It  is  remarkable,  that  matter  produced  by  fup- 
puration  will  lie  concealed  in  ^e  hpdy  many 
weeks,  or  even  n^onths,  without  producing  hedlic 
^ver ;  but  as  foon  as  the  wound  is  opened,  fo  as 
to  admit  air  to  the  furface  of  the  ulc«,r,  a  hedUc 
fever  fupervenes,  even  in  very  few  hours,  which 
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I  formerly  conceived  to  he  owing  to  the  azotic 
part  of  the  atraofphere  ratlier  than  to  the  oxygene ; 
becaufc  thofe  medicines,  which  contain  much 
oxygene,  as  the  calces  or  oxydcs  of  metals,  exter- 
nally applied,  greatly  contribute  to  heal  ulcers; 
6f  thefe-  are  the  folutions  of  lead,  and  mercury, 
and  copper  in  acids,  or  their  precipitates ;  but 
have  lincc  believed  it  to  be  owing  to  the  oxygene. 
Sec  Clafs  II.  1.  6.  7-  in  Vol.  II.  of  this  work. 

Hence  when  wounds  are  to  be  healed  by  the 
firft  intention,  as  it  is  called,  it  is  neccflary  caie- 
fully  to  exclude  the  air  from  them.  Hence 
\ve  have  one  caufe^  which  prevents  pulmonary 
idcers  from  healing,  which  is  their  being  perpe- 
tually cxpofed  to  the  air. 

Another  caufe  of  the  difficulty  of  healing  pul- 
monary ulcers  may  tirife  from  the  inactivity  of 
the  veffels  of  the  air  cells,  which  are  covered 
Vith  a  membrane  differing  both  from  that  of  the' 
mucous  membranes  of  other  cavities  of  the  body, 
and  from  the  external  ikin.  For  it  is  probable, 
that  the  air-cells  alone  of  the  lungs  conftitute 
the  organ  of  refpiration,  And  not  tnc  internal  far- 
faces  of  the  branching  veflels  of  the  trachea,  which 
lead  to  the  air-cells.  And  from  a  vegetable  ana- 
logy mentioned  below  they  probably  exhale  or 
perfpire  either  nothing  or  much  Icfs  than  the 
furfeces  of  the  pulmonary  veflels,  which  lead  to 
them.  Hence  the  mucus,  which  in  common 
coughs  or  fuperficial  peripneumony  is  fecreted  on 
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the  furface  of  the  branching  veflels  of  the  lungs, 
is  forced  up  in  coughing  by  the  air  behind  it, 
which  is  haftily  excluded  from  the  air-cells,  and' 
ilowly  inhaled  into  thcra.  But  if  there  was  any 
macus  or  mitter  formed  in  thefc  air-cells,  it  is 
not  eafy  to  underlland  how  it  could  be  brought 
up  by  coughing,  as  no  air  could  get  admittance 
behind  it ;  which  may  be  one  caufe  of  the  diffi- 
culty of  healing  pulmonary  ulcers  if  they  exift 
on  the  furface  of  the  air-cells ;  but  not  fo,  if  they 
exift  in  tl>e  veflels  leading  to  the  air-cells,  as  after 
a  wound  with  a  fword,  or  when  a  vomica  has 
burft  after  a  petipneumony. 

In  the  vegetable  fyftcm,  I  think,  there  can  be 
no  doubt,  but  that  the  upper  furface  of  the  leaves 
contlitutes  the  organ  of  refpiration,  and  M«  Bon- 
net in  his  Ufage  des  Feuilles  fhows  by  a  curious 
^xperhnent,  that  the  upper  furfaces  of  leaves  do 
not  exhale  half  fo  much  as  their  under  furfaces. 
He  placed  the  ftalks  of  many  leaves '  frcfh  col- 
Je<5ed  into  glafs-tubes  filled  wdth  water,  of  many 
of  thefe  the  upper  furfaces  were  fmeared  with 
oil,  and  the  under-  furfaces  of  many  others  of 
them;  and  he  uniformly  found  by  the  finking  of 
the  water  in  the  tubes,  that  the  upper  furfaces 
exhaled  lefs  by  half  than  the  under  furfaces. 

Both  the  dark-eyed  patients,  which  are  afFedl- 
cd  with  pulmonary  ulcers  from  deficient  venous 
abforption,  as  defcribed  in  Seftion  JLXVIF.  2. 
gfld  tl^c  light-eyed  patients  from  deficient  lym- 
phatic 
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phatic  abforption,  which  we  arc  now  treating  of, 
have  generally  large  apertures  of  the  iris ;  thefc 
large  pupils  of  the  eyes  are  a  common  mark  of 
want  of  irritability  i  and  it  generally  happens^ 
that  an  increafe  of  fenfibility,  that  is,  of  motion* 
in  confequeqce  of  fenfation,  attends  thefc  confti- 
tutions.  See  SeA,  XXXI.  a.  Whence  inflanv* 
mations  njay  occur  in  thefe  from  ftagnated  fluids 
more  frequently  than  in  thofe  conl^tutions,  which 
poflefs  more  irritability  and  lefs  fenfibility. 

Great  expectations  in  refpeA  to  the  cure  of 
confumptions,  as  well  as  of  many  other  difeafes, 
are  produced  by  the  very  ingenious  exertions  of 
Dr.  Bbddoes;  who  haseftabliihed  an  apparatus 
for  breathing  various  mixtures  of  airs  or  gafles, 
;it  the  hot-wells  near  Briftol,  which  well  deferves 
the  attention  of  the  public. 

Db.  Bed  does  very  ingenloufly  concludes^ 
from  the  flbrid  colour  of  the  blopd  of  confump- 
tive  patients,  that  it  abounds  in  oxygene ;  and 
that  the  rednefs  of  their  tongues,  and  lips,  and 
the  fine  blufli  of  their  cheeks,  ihew  the  prefenci^ 
of  the  fame  principle,  like  fleih  reddened  by  ni- 
tre. And  adds,  that  the  circumftance  of  the 
confumptions  of  pregnant  women  being  ftoppecj 
in  their  progrefs  during  pregnancy,  at  which 
time  their  blood  may  be  fuppofed  to  be  in  part 
deprived  of  its  oxygene,  by  oxygenating  the  blood 
of  the  foetus,  is  a  forcible  argument  in  favour 
of  this  theory ;  which  muft  foon  be  confinned  or 
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confuted  by  his  experiments.  See  Effay  on 
Scurvy,  Confumption,  &c.  by  Dr.  Beddoes.  Mur- 
ray. London.  Alfo  Letter  to  Dr.  Darwin  by  thc^ 
Jame.    Murray.    London. 
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SECT.     XXIX* 

OS    TitE    RETROGRADE    MOTIONS    OP    TrfB 
ABSORBENT    SYSTEM. 


L  yfccount  of  the  ahforbcnt  fyjlem*  IL  The  valves  of  the  aln 
Jorhcnt  vejjcls  may  fuffer  their  fluids  ti  regurgitate  infomi 
difcafes.  III.  Communication  from  the  alimentary  canal  i$ 
the  bladder  hy  means  of  the  abforbent  vcjjsls.  IV,  The 
fhitnomena  of  diabetes  explained,  V.  i.  The  phenomena 
ef  dropfics  explained.  2.  Cafes  of  'the  ufe  of  foxglove, 
VI.  Of  cold  fweats.  VII.  Tran/lMions  of  matter^  of 
thyle^  of  mllk^  of  urlne^  operation  of  purging  drugs  applied 
externally.  VIII.  Clrcumflances  by  which  the  fluids  y  that 
are  effufed  by  the  retrograde  motions  of  the  abforbent  veflelsf 
are  dlfilngulfhed.  IX.  Retrograde  motions  <f  vegetabli 
juices.  X.  ObjMlons  anjwered.  XL  The  cemfes^  which 
induce  the  retrograde  motions  of  animal  veffels^  and  the  m^- 
dlclnes  by  which  the  natural  motions  are  reflored. 

Ji,  B*  The  following  Se^lon  is  a  tranflatlon  of  a  part  ofd 
Latin  ihcfls  written  by  the  late  Mr.  Charles  Darwin^ 
which  was  printed  with  his  prize- differ tatlon  on  a  criterion 
between  matter  and  mucus  in  1780.   SoldbyCadelli  London4 

I.  Account  of  the  Ahforhent  Syflem^ 

1.  The  abforbent  f}^em  of  veffels  in  animal 
hpdies  confifts  of  feveral  branches^  diiferihg  in 
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refpe6l  to  their  fituations,  and  to  the  fluids,  <vhich 
they  abforb. 

The  intcflinal  abforbents  open  their  mouthf 
on  the  internal  furfaces  of  the  inteftines;  their 
office  is  to  drink  np  the  chyle  and  the  other 
fluids  froni  the  alimentary  icanal ;  and  they  are 
termed  laAeals,  to  diftinguifli  them  from  the  other 
abforbent  veflcls^  wliiglx  have  been  termed  lym-* 
phatics. 

Thofe,  whole  mouths  arc  difperfed  on  the  ex-. 
ternal  fliin,  imbibe  a  great  quantity  of  water  from 
the  atmbfpherc,  and  a  part  of  the  pcrfpirablc; 
matter,  which  does  not  evaporate,  and  arc  term* 
cd  cutaneous  abforbents. 

Thofe,  which  arife  from  the  internal  furface  of 
the  bronchia,  and  which  imbibe  moifture  from 
the  atmofphere,  and  a  part  of  the  bronchial  mu- 
cus, are  called  pulmonary  abforbents. 

Thofe,  which  open  their  innumerable  mouths 
into  the  cells  of  the  whole  cellular,  membrane ; 
and  whofe  ufe  is  to  take  up  the  fluid,  which  is 
poured  into  thofe  ceils,  after  it  has  done  its  office 
there ;  m^y  be  called  cellular  abforbents. 

Thofe,  which  arife  from  the  internal  furfaces 
of  the  membranes,  which  line  the  larger  cavities 
of  the  body,  as  the  thorax,  abdomen,  fcrotum^ 
pericardium,  take  up  the  mucus  poured  into  thofe 
cavities ;  and  are  difl:inguiflied  by  the  names  of 
their  refpe<3ive  cavities. 

Whilft  thofe,  which  arife  from  the  internal 
1  .    furfaces 
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fmiaces  of  the  iirinarybladckr^  gall-bladder,  iali« 
vary  du<3s,  or  other  receptacles  of  fecreted  fluids^ 
tnay  take  their  names  from  tbofe  fluids;  the 
thinner  parts  of  which  it  is  their  office  to  abfod}) 
as  urinary,  bilious,  or  lalivary  abforbents. 

2.  Many  of  thefe  abforbent  vcfleb,  both  lac- 
teals  and  Ijrmphatics,  like  fome  of  the  veins,  are 
replete  with  valves :  which  feem  defigned  to  affift 
the  progrefs  of  t^eir  fluids,  or  at  leaft  to  prevent 
their  regurgitation;  where  they  are  fubje^^ed 
to  the  intermitted  preflure  of  the  mufcular^  or 
arterial  a6Uons  in  their  neighbourhood. 

Thefe  valves  do  not  however  appear  to  be  nc-' 
ceflary  to  all  the  abforbents,  any  more  than  to  all 
the  veins;  fince  they  are  not  found  to  exift  in 
the  abforbent  fyftem  of  fifh;  according  io  the 
difcoveries  of  the  ingenious,  and  much  lamented 
Mr.  Hcwfon.  Phiiof.  Tranf.  v.  59,  Enquiries 
into  the  Lymph.  Syft.  p.  94. 

3.  Thefe  abforbent  vcflels  are  alfo  fumiflied 
with  glands,  which  arc  called  conglobate  glands  j 
whofe  ufe  is  not  at  prefent  fufficiently  invefti- 
gated;  but  it  is  probable  that  they  rcfemble the 
conglomerate  glands  both  in  ftiu6ture  and  in  ufe, 
except  .that  their  abforbent  mouths  are  for  the 
conveniency  of  fituation  placed  at  a  greater  dif- 
tance  from  the  body  of  the  gland.  The  conglo^ 
merate  glands  open  their  mouths  immediately 
into  the  fanguiferous  veflels,  which  bring  the 
blood,  from  whence  they  abforb  their  relpe^ivc 
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fluids,  quite  up  to  the  gland ;  but  thefe  conglo- 
bate glands  colleA  their  adapted  fluids  from  very 
diftant  membranes,  or  cyfts,  by  means  of  mouths 
furniflied  with  long  necks  for  this  purpofe ;  and 
which  are  called  ladleals,  or  lymphatics. 

4.  The  fluids,  thus  collected  from  various  parts 
of  the  body,  pafs  by  means  of  the  thoracic  du<5l 
into  the  left  fubclavian  near  the  jugular  vein;  ex- 
cept  indeed  that  thofe  colle6led  from  the  right 
iide  of  the  head  and  neck,  and  from  the  right 
arm,  are  carried  into  the  right  fubclavian  vein: 
and  fometimes  even  the  lymphatics  from  the 
right  fide  of  the  lungs  arc  inferted  into  the  right 
fubclavian  vein :  whilft  thofe  of  the  left  fide  of 
the  head  open  but  juft  into  the  fummit  of  the 
thoracic  dudl. 

5.  In  the  abforbent  fyftem  there  arc  many 
anaftoraofes  of  the  veflels,  which  feem  of  great 
confequence  to  the  prefervation  of  health.  Thefe 
anafliomofes  are  difcovered  by  difledlion  to  be 
very  frequent  betvyeen  the  inteftinal  and  urinary 
lymphatics,  as  mentioned  by  Mr.  Hewfon,  (Phil. 
Tranf.  v.  58.)  ^ 

6.  Nor  do  all  the  inteftinal  abforbents  feem  to 
terminate  in  the  thoracic  du6l,  as  appears  from 
fome  curious  experiments  of  D.  Munro,  who 
gave  madder  to  fome  animals,  having  previoufly 
put  a  ligature  on  the  thoracic  duiV,  and  found 
their  bones  and  the  ferum  of  their  blood  coloured 
red. 

vol..  I.  G  g  II.  Th 


Digitized  by 


Google 


450  JIETROGRADE      Sect.  XXIX.  a.  i. 


ir.  The  Valves  of  the  ^bforlent  Svfiem  may  Jiiffer 
their  Fluids  to  regurgitate  inform  Difea/es. 

1.  The  many  valves,  which  occur  in  the  pro- 
grefs  of  the  lymphatic  and  la£Veal  veflels,  would 
feem  infuperable  obftacles  to  the  regurgitation  of 
their  contents.  But  as  thefe  valves  are  placed  in 
vcflcls,  which  are  indued  with  life,  and  are  them- 
felves  indued  with  life  alfo;  and  arc  very  irritable 
into  thofe  natural  motions,  which  abforb,  or  pro- 
pel the  fluids  they  contain  ;  it  is  poffible,  in  fomc 
difeafes,  where  thefe  valves  or  veflels  are  ftimu- 
lated  into  unnatural  exertions,  or  are  become 
paralytic,  that  daring  the  diaflole  of  the  part  of 
the  veflcl  to  which  the  valve  is  attached,  the  valve 
may  not  fo  completely  clofe,  as  to  prevent  the 
relapfe  of  the  lymph  or  chyle.  This  is  rendered 
more  probable,  by  the  experiments  of  injexfting 
mercury,  or  water,  or  fuet,  or  by  blowing  air 
down  thefe  veflels :  all  which  pafs  the  valves  very 
eafily,  contrary  to  the  natural  conrfe  of  their 
fluids,  when  the  veflTels  are  .thus  a  little  forcibly 
dilated,  as  mentioned  by  Dr.  Haller,  Elera. 
Phyfiol.  t.  iii.  f.  4. 

'*  The  valves  of  the  thoracic  duil  are  few,  fora« 
aflTert  they  arc  not  more  than  twelve,  and  that 
they  4o  not  very  accurately  perform  their  office, 
as  they  do  not  clofe  the  whole  area  of  the  du<ft, 
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and  thence  may  permit  chyle  to  repafs  them 
downwards.  In  living  animals,  however,  though 
not  always,  yet  more  frequently  than  in  the  dead, 
they  prevent  the  chyle  from  returning.  The 
principal  of  thefe  valves  is  that,  which  prefides 
over  the  iufcrtion  of  the  thoracic  du6t,  into  the 
fubclavian  vein;  many  have  "believed  this  alfo  to 
perform  the  office  of  a  valve,  both  to  admit  the  * 
chyle  into  the  vein,  and  to  preclude  the  blood 
from  entering  the  du6l;  but  in  my  opinion  it  is 
fcarcely  fufficient  for  this  purpofe."  Haller, 
Elem.  Phyf.  t.  vii.  p.  226. 

2.  The  mouths  of  the  lymphatics  feem  to  admit 
water  to  pafs  through  them  after  death,  the  in- 
verted way,  eafier  than  the  natural  one;  fince  an 
inverted  bladder  readily  lets  out  the  water  with 
which  it  is  filled;  whence  it  may  be  inferred,  that 
there  is  no  obflacle  at  the  mouths  of  thefe  vefTels 
to  prevent  the  regurgitation  of  their  contained 
fluids. 

I  was  induced  to  repeat  this  experiment,  and 
having  accurately  tied  the  ureters  and  neck  of  a 
frefh  ox*s  bladder,  I  made  an  opening  at  the  fun- 
dus of  it ;  and  then,  having  turned  it  infide  out- 
wards, filled  it  half  full  with  water,  and  was  fur- 
prifed  to  lee  it  empty  itfelf  fo  haflily.  I  thought 
the  cxperin\ent  more  appolite  to  my  purpofe  by 
fufpending  the  bladder  with  its  neck  downwards, 
^  the  lymphatics  are  chiefly  Ipread  upon  this  part 
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of  it,  as  Ihewn  by  Dr.  Watfon,  Philof.  Tranf.  v. 
•  59.  p.  392. 

3.  In  fome  difeafcs,  as  in  the  diabetes,  and 
fcrofula,  it  is  probable  the  valves  themfelves  arc 
difeafcd,  and  arc  thence  incapable  of  preventing 
the  return  of  the  fluids  they  fhould  fupport. 
Thus  the  valves  of  tlic  aorta  itfelf  havefrequentiy 
been  found  fcirrhous,  according  to  the  difle<ftions 
of  Monf.  Lieutaud,  and  have  given  rife  to  an  in- 
terrupted pulfe,  and  laborious  palpitations,  by 
fufFering  a  return  of  part  of  the  blood  into  the 
heart.  Nor  are  any  parts  of  the  body  fo  liable 
to  fcirrhofity  as  the  lymphatic  glands  and  veflels, 
infomuch  that  tlieir  fcirrhofities  have  acquired  a 
diflincl  name,  and  been  termed  fcrofula. 

4-  There  are  valves  in  other  parts  of  the  body, 
analogous  to  thofe  of  the  abforbent  fyftem,  and 
which  are  liable,  when  difeafed,  to  regurgitate 
their  contents:  thus  the  upper  and  lower  orifices 
of  the  ftomach  are  clofed  by  valves,  which,  when 
too  great  quantities  of  warm  water  have  been 
drunk  with  a  dcfign  to  promote  vomiting,  have 
fometimcs  refitted  the  utmofl:  efforts  of  the  abdo- 
jninal  mufcles,  and  diaphragm :  yet,  at  other 
times,  tlic  upper  valve,  or  cardia,  eafily  permits 
the  evacuatiin  of  the  contents  of  the  ftomach; 
whilft  the  inferior  valve,  or  pylorus,  permits  th« 
bile,  and  other  contents  of  thc'duodemim,  to  re- 
gurgitate into  the  ftomach. 

S.  The  valve  of  the  colon  is  well  adapted  to 
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prevent  the  retrograde  motion  of  the  excrements; 
yet,  as  this  valve  is  poflcfled  of  a  living  power, 
.  in  the  iliac  paffion,  either  from  fpafm,  or  other 
unnatural  exertions,  it  keeps  itfelf  open,  and  ei- 
ther fuffers  or  promotes  the  retrograde  move- 
ments of  the  contents  of  the  inteftines  below;  as 
in  ruminating  animals  the  mouth  of  the  fii'ft 
liomach  fcems  to  be  fo  conftrudled,.  as  to  facili- 
tate or  affift  the  regurgitation  of  the  food;  the 
lings  of  the  oefophagus  afterwards  contradling 
tiiemfelves  in  iru^rted  order.  De  Haen,  by. 
means  of  a  fyringe,  forced  fo  much  water  into  the 
re6him  inteftinum  of  a  dog,  that  he  vomited  it  in 
a  full  ftream  from  his  mouth ;  and  in  the  iliac 
paffion  above  rncntioned,  excrements  and  clyfter 
are  often  evacuated  by  the  mouth.  See  Scdlion 
XXV.  15. 

6.  The  pun(9:a  lacrymalia,  with  the  lacrymal 
iack  and  nafal  du6l,  compofe  a  complete  gland, . 
and  much  refemble  the  inteftinal  canal:  the 
pun<Sla  lacrymalia  are  abforbent  mouths,  that 
take  up  the  tears  from  the  eye,  when  they  have 
done  their  office  there,  and  convey  them  into  the 
noftrils;  but  when  the  nafal  du6l  is  obflru6led, 
and  the  lacrymal  fack  diftcnded  with  its  fluid,  on 
preffiire  with  the  finger  the  mouths  of  this  gland 
(pun6la  lacrymalia)  will  readily  difgorge  the  fluid, 
they  had  previoufly  abforbed,  back  into  the  eye. 

7.  As  the  capillary  veflels  receive  blood /rom 
the  arteries,  and  feparating  the  mucus,  or  per- 
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fpirable  matter  from  it,  convey  the  remainder  bade 
by  the  veins ;  thcfe  capillary  veffels  are  a  fct  of 
glands,  in  every  rcfpe6l  fimilar  to  the  fecretory 
veffels  of  the  liver,  or  other  large  congeries  of 
glands.  The  beginnings  of  fhefe  capillary  vcflds^ 
have  frequent  anaftomofes  into  each  other,  in 
w^hich  circumftance  they  are  refembled  by  the 
la6leals ;  and  like,  the  mouths  or  beginnings  of 
other  glands,  they  are  a  fet  of  abforbent  veffels, 
wliich  drink  up  the  blood  v^^hich  is  brought  to 
them  by  the  arteries,  as  the  chyle  is  drunk  up  by 
the  la6teals:  for  the  circulation  of  the  blood 
through  the  capillaries  is  proved  to  be  inde- 
pendent of  arterial  impulfe;  lince  in  the  blulh 
of  fhame,  and  in  partial  inflammations,  their  ac- 
tion is  increafed,  without  any  increafe  of  the  mo- 
tion of  the  heart. 

8*  Yet  not  only  the  mouths,  or  beginnings  of 
thefe  anaflomofing  capillaries  are  frequently  feen 
by  microfcopes,  to  regurgitate  fome  particles  of 
blood,  during  the  ftruggles  of  thft  animal;  but 
retrograde  motion  of  the  blood,  in  the  veins  of 
thofe  animals,  from  the  very  heart  to  the  extre- 
mity of  the  limbs,  is  obfervable,  by  intervals, 
during  the  diftreffcs  of  the  dying  creature. 
Haller,  Elem.  Phyfiol.  t.  i.  p.  0.1 6.  Now,  as 
the  veins  have  perhaps  all  of  them  a  valve  fome- 
where  between  their  extremities  and  the  heart, 
here  is  ocular  demonftration  of  the  fluids  in  this 
difeafed    condition    of    the    animal,    repafling 
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through  venous  valves :  and  it  is  hence  highly 
probable,  from  the  ftri<9;eft  analogy,  that  if  the 
courfe  of  the  fluids,  in  the  lymphatic  veflels, 
could  be  fubjeded  to  microfcopic  obfen^ation, 
they  would  alfo,  in  the  difeafed  Hate  of  the  ani- 
mal, be  feen  to  repafs  the  valves,  and  -the  mouths 
of  thofe  veflels,  which  had  previoufly  abforbed 
them,  or  promoted  their  progreflion.,  ., .. 
.  Mr.  Cooper  relates  fome  curious  inflances  of 
difeafed  valves  of  the  abforbent  fyflera,  and  found 
on  difleifting  dogs,  who  had  died  fome  hours  after 
he  had  put  a  ligature  on  the  receptaculum  chyli, 
that  in  the  cellular  membrane  of  thofe  dogS, 
which  had  their  ftomachs  full  fxrevious  to  the  ap- 
plication of  the  ligature,  much  chyle  was  effufed 
on  many  of  the  vilcera,  and  into  the  cellular  mem- 
brane connedling  the  laminae  of  the  mefentery, 
and  on  the  anterior  furfaces  of  the  pancreas,  and 
of  the  kidneys ;  part  of  which  might  have  efcapcd 
from  a  rupture  of  the  receptaculum  chyli ;  yet 
other  parts  of.  this  general  effufion  of  chyle  muft 
feem  to  have  been  occafioned  by  their  retrograde 
action  in  the  dying  fl:ate  of  the  animals.  Medi- 
cal Refearches,  p.  106. 

There  is  a  curious  cafe  of  ifchuria  related  by 
Dr.  J.  Senter  in  the  Tranfa6lions  of  the  Colkge  of 
Philadelphia,  Vol.  I.  1793,  which  continued  more 
than  three  years,  during  which  time,  if  the  urine 
was  not  drawn  off*  by  a  catheter,  it  was  frequent- 
ly voided  by  vomiting,  and  fometimes  by  the 
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ikin ;  which  could  not  be  accounted  for,  as  Dr. 
Senter  juftly  obferves,  but  by  fuppofing  the  ex- 
iftence  of  the  retrograde  a6lion  of  fome  parts  of 
the  lymphatic  fyftem. 


III.  Commumcationfrom  the  Alimentary  Canal  to  the 
Bladder^  by  means  of  tJie  Ahforhent  Vejfels. 

ManV  medical  philofophers,  both  ancient  and 
modem,  have  fufpecfted  that  there  was  a  nearer 
communication  between  the  ftomach  and '  the 
urinary  bladder,  than  that  of  the  circulation: 
they  were  led  into  this  opinion  from  the  great 
expedition  with  which  cold  water,^  when  drunk 
to  excefs,  paflcs  off  by  the  bladder ;  and  from 
the  fimilarity  of  the  urine,  when  produced  in 
this  hafty  manner,  with  the  material  that  was 
drunk. 

The  former  of  thefc  circumftances  happens 
perpetually  to  thofe  who  drink  abundance  of  cold 
water,  when  they  are  much  heated  by  exercifc, 
and  to  many  at  the  beginning  of  intoxication. 

Of  the  latter,  many  inftances  are  recorded  by 
Etmullcr,  t.  xi.  p.  716.  where  limple  water, 
wine,  and  wine  with  fugar,  and  emullions,  were 
returned  by  urine  unchanged. 

There  are  other  experiments,  that  feem  to  dc- 
monflrate  the  cxiftence  of  another  paflage  to  the 
bladder,  befides  that  through  the  kidneys.    Thus 
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Dr.  Kratzenftein  put  ligatures  on  the  ureters  of 
a  dog,  and  then  emptied  the  bladder  by  a  cathe- 
ter ;  yet  in  a  little  time  the  dog  drank  greedily, 
and  made  a  quantity  of  water,  (Difputat.  Morbor. 
Halleri.  t.  iv.  p.  63.)  A  fimilar  experiment  is 
related  in  the  Philolbphical  Tranfa6lions,  with 
the  fame  event,  (N0/.65,  67,  for  the  year  1670.) 

Add  to  this,  that  in,fome  morbid  cafes  the 
urine  has  continued  to  pafs,  after  the  fuppuration 
or  total  deftru6lion  of  the  kidneys ;  of  which  many 
inftances  are  referred  to  in  the  Elera.  Phyfiol. 
t.  vii.  p.  379.  of  Dr.  Haller. 

From  all  which  it  muil  be  concluded,  that*^ 
fome  fluids  have  pafled  from  the  fiomach  or  ab- 
domen, without  having  gone  through  the  fan* 
guiferous  circulation :  and  as  the  bladder  is  fup- 
plied  with  many  lymphatics,  as  defcribed  by  Dr. 
Watfon,  in  the  Philof.  Tranf.  v.  59.  p.  392.  and 
as  no  other  veflels  open  into  it  befides  thefe  and 
the  ureters,  it  feems  evident,  that  the  unnatural 
urine,  produced  as  above  defcribed,  when  the 
ureters  were  tied,  or  the  kidneys  obliterated,  was 
carried  into  the  bladder  by  the  retrograde  motions 
of  the  urinar)'  branch  of  the  lymphatic  i'yftcra. 

The  .more  certainly  to  afcertain  the  exiflence  of 
another  communication  between  the  ftomach  and 
bladder,  befides  that  of  the  circulation,  the  fol- 
lowing experiment  was  made,  to  which  I  mufl: 
beg  your  patient  attention :  -  A  friend  of  mine 
(June  14,  J 772)  on  drinking  repeatedly  of  cold 
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fmall  punch,  till  he  began  to  be  intoxieafccd, 
made  a  quantity  of  colourlefs  urine  He  then 
drank  about  two  drams  of  nitre  diflblved  in  fomc 
of  the  punch,  and  ate  about  twenty  flalks  of  boil- 
ed afparagus:  on  continuing  to  drink  more  of 
the  punch,  the  next  urine  that  he  made  was  quite 
clear,  and  without  fmell;  but  in  a  little  time 
another  quantity  was  made,  which  was  not  cjuitc 
fo  colourlefs,  and  had  a  ftrong  fniell  of  the  afpa* 
ragus :  he  then  loft  about  four  ounces  of  bloed 
from  the  arm. 

The  fmell  of  afparagus  was  not  at  all  percep- 
tible in  the  blood,  neither  when  frelh  taken,  nor 
the  next  morning,  as  m)rfelf  and  two  others  ac- 
curately attended  to ;  yet  this  fmell  was  ftrongly 
perceived  in  the  urine,  which  was  made  juft  be- 
fore the  blood  wasHaken  from  his  arm. 

Some  bibulous  paper,  moiftcned  in  the  ferum 
of  this  blood,  and  fufFered  to  dry,  fliewed  no 
figns  of  nitre  by  its  manner  of  burning.  But 
fome  of  the  fame  paper,  moificned  in  the  urine, 
and  dried,  on  being  ignited,  evidently  ihewed  the 
prefence  of  nitre.  This  blood  and  the  urine 
flood  fome  days  expofcd  to  the  fun  in  the  open 
air,  till  they  were  evaporated  to  about  a  fourth 
of  their  original  quantity,  and  began  to  ftink : 
the  paper,  which  was  then  moiftened  with  the 
concentrated  urine,  fhewed  the  prefence  of  much' 
nitre  by  its  manner  of  burning ;  whilft  that  moif- 
tened with  the  blood  Ihewed  no  fuch  appearance 
at  all. 

Hence 
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Hence  it  appears,  that  certain  fluids  at  the 
beginning  of  intoxication,  find  another  paffage 
to  the  bladder  bcfides  the  long  courfe  of  the  ar- 
terial circulation;  and  as  the  inteftinal  abforb- 
ents  are  joined  with  the  urinary  lymphatics  by 
frequent  anaftoraofes,  as  Hewfon  has  demon- 
flrated ;  and  as  there  is  no  other  road,  we  may 
juftly  conclude,  that  thefe  fluids  pafs  into  the 
bladder  by  the  urinary  branch  of  the  lymphatics, 
which  has  its  motions  inverted  during  the  dif- 
eafed  flate  of  the  animal. 

.  A  gentleman,  who  had  been  fome  weeks  af- 
fedted  with  jaundice,  and  whofc  urine  was  in 
confequence  of  a  very  deep  yellow,  took  fome 
cold  fmall  punch,  in  which  was  diflblved  about 
a  dram  of  nitre ; '  he  then  took  repeated  draughts 
of  the  punch,  and  kept  himfclf  in  a  cool  room, 
till  on  the  approach  of  flight  intoxication  he 
made  a  large  quantity  of  water;  this  water  had  a 
flight  yellow  tinge,  as  might  be  expe<^led  from  a 
fmall  admixture  of  bile  fecreted  from  the  kid- 
neys; but  if  the  whole  of  it  had  paflTed  through 
the  fanguiferous  veflels,  which  werd  now  replete 
with  bile  (his  whole  flcin  being  as  yellow  as  gold) 
would  not  this  urine  alfo,  as  well  as  that  he  had 
made  for  weeks  before,  have  been  of  a  deep  yel- 
low ?  Paper  dipped  in  this  water,  and  dryed, 
and  ignited,  fli^wed  evident  marks  of  the  prefence 
of  nitre,  when  the  flame  was  blown  out. 

IV.  Th^ 
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IV.  7  he  Vhdenomena  of  the  Diahefes  explained,  and 
of/ome  Diarrhosas. 

The  phaenomena  of  many  difcafes  are  only 
explicable  from  the  retrograde  motions  of  fome  of 
the  branches  of  the  lymphatic  fyftem ;  as  the 
great  and  immediate  flow  of  pale  urine  in  the 
beginning- of  drunkennefs;  in  hyfteric  paroxyfms; 
from  being  expofed  to  cold  air;  or  to  the  influ- 
ence of  fear  or  anxiety. 

Before  we  endeavour  to  illuflrate  this  doArine, 
by  defcribing  the  phaenomena  of  thefc  difeafes, 
We  mufi:  prcmife  one  circumflance;  that  all  the 
branches  of  the  lymphatic  fyftem  have  a  certain 
fympathy  with  each  other,  infomuch  that  when 
one  branch  is  fl:imulated  into  unufual  kinds  or 
quantities  of  motion,  fome  other  branch  has  its 
motions  either  increafed,  or  dccreafed^  or  invert- 
ed at  the  fame  time.  This  kind  of  fympathy  can 
only  be  proved  by  the  concurrent  teftimony  of 
numerous  fa6ls,  which  will  be  related  in  the 
courfe  of  the  work.  I  ihall  only  add  here,  that 
it  is  probable,  that  this  fympathy  does  not  de- 
pend on  any  communication  of  nervous  fila- 
ments, biit  on  habit;  owing  to  the  ^various 
branches  of  this  fyftem  having  frequently  been 
ftimulated  into  a6tion  at  the  fame  time. 

There  arc  a  thoufand  infiances  of  involuntary 
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motions  aflbciated  in  this  manner ;  as  in  the  aft 
of  vomiting,  while  the  motions  of  the  ilomach 
and  cefophagus  are  inverted,  the  pullationsof  the 
arterial  fyftem  by  a  certain  fympathy  become 
weaker ;  and  when  the  bowels  or  kidneys  are  fli*; 
mulated  by  poifon,  a  flone,  or  inflammation, 
into  more  violent  a<Slion ;  the  ftomach  and  cefo- 
phagus  by  fympathy  invert  their  motions. 

1.  When  any  one  drinks  a  moderate  quantity 
of  vinous  fpirit,  the  whole  fyftem  a6ls  with  more 
energy  by  confent  with  the  flomach  and  intef- 
tine%  as  is  feen  from  the  glow  on  the  Ikin,  and  ' 
the  increafe  of  fl:rength  and  aftivity ;  but  when  a 
greater  quantity  of  this  inebriating  material  is 
.drunk,  at  the  fame  time  that  the  ladeals  are  ex- 
cited into  greater  adlion  to  ablorb  it ;  it  frequent- 
ly happens,  that  the  urinary  branch  of  abforbents, 
which  is  conneded  with  the  ladteals  by  many 
anafliQmofcs,  inverts  its  motions,  and  a  great 
quantity  of  pale  unanimalized  urine  is  difcharged. 
By  this  wife  contrivance  too  much  of  an  unne- 
ceflfary  fluid  is  prevented  from  entering  the  circu- 
lation— This  may  be  called  the  drunken  diabetes, 
to-  diftinguilh  it  from  the  other  temporary  diar 
betes,  which  occur  in  hyfl:eric  difeafcs,  and  from 
continued  fear  or  anxiety.    . 

2.  If  this  idle  ingurgitation  of  too  much  vi- 
nous fpirit  be  daily  pracftifcd,  the  urinary  branch 
of  abforbents  at  length  gains,  a  habit  of  invert- 
ing 
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ing  its  motions,  wliencver  the  la^leals  arc  much 
Simulated  ;  and  the  whole  or  a  great  part  of  the 
cliyle  is  tlius  daily  carried  to  the  bladder  with* 
out  entering  the  circulation,  and  the  body  be- 
cotaes  emaciated.  This  is  one  kind  of  chronic 
diabetes,  and  may  be  diftingiiifhed  from  the  others 
by  the  tafle  and  appearance  of  the  urine ;  which 
is  fweet,  and  of  the  colour  of  whey,  and  may  be 
termed  the  chyliferous  diabetes. 

3.  Many  children  have  a  limilar  depofition  of 
chyle  in  their  urine,  from  the  irritation  of  worms 
in  their  intcflines,  wliich  ftimulating  the  mouths 
of  the  la6leals  into  unnatural  a(5lion,  the  urinary 
branch  of  the  abforbents  becomes  inverted,  and 
carries  part  of  the  chyle  to  the  bladder :  part  of 
the  chyle  alfo  has  been  carried  to  the  iliac  and 
lumbar  glands,  of  which  inftances  are  recorded 
by  Haller,  t.  vii.  225.  and  which  can  be  explain- 
ed on  no  other  theory  :  but  the  difleAions  of  the 
lymphatic  fyftem  of  the  human  body,  which  have 
yet  been  publiflied,  are  not  fujSiciently  extenfive 
for  our  purpofe ;  yet  if  we  may  reafon  from  com* 
parative  anatomy,  this  tranflation  of  chyle  to  the 
bladder  is  much  illuflratcd  by  the  account  given 
of  this  fyftem  of  vcflcls  in  a  turtle,  by  Mr.  Hcw- 
fon,  who  obfervxd,  "  That  the  lafteals  near  tlie 
root  of  the  nicfcntery  anafl:omofe,  fo  as  to  form  a 
net-work,  from  which  fevcral  large  branches  go 
into  fome  confiderablc  lynipLalics  lying  near  the 
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fpine;  and  which  can  be  traced  almofl:  to  the 
amis,  and  particularly  to  the  kidneys.  Philof. 
Tranf.  v.  59.  p.  199 — Enquiries,  p.  74. 

4*  At  the  fame  time  that  the  urinary  branch  of 
abforbents>  in  the  beginning  of  diabetes,  is  excit- 
ed into  inverted  aftion,  the  cellular  branch  is  ex- 
cited by  the  fympathy  above  mentioned,  into  more 
energetic  adlion ;  and  the  fat,  that  was  before  de- 
pofit^d,  is  reabforlfed  and  thrown  into  the  blood 
veflels;  where  it  floats,  and  was  miflaken  for 
chyle,  till  the  late  experiments  of  the  ingenious 
Mr.  H^jewfon  demonftrated  it  to  be  fat. 

This  appearance  of  what  was  miftaken  for 
chyle  in  the  blood,  which  was  drawn  from  thcfe 
patients,  wd  the  obflru6led  liver,  which  very 
frequently  accompanies  this  difeafe,  feems  to  have 
led  Dr.  Mead  to  fufpec^t  the  diabetes  was  owing 
to  a  defe6l  of  fanguification;  and  that  the  fcir- 
rhofity  of  the  liver  was  the  original  caufe  of  it: 
but  as  the  fcirrhus  of  the  liver  is  moft  frequent- 
ly owing  to  the  fame  caufes,  that  produce  the 
diabetes  and  dropfies ;  namely,  the  great  ufe  of 
fermented  liquors;  there  is  no  wonder  they 
Ihould  exift  together,  without  being  the  confe- 
quence  of  each  other. 

5.  If  the  cutaneous  branch  of  abforbents  gains 
a  habit  of  being  excited  into  ftronger  adion,  and 
imbibes  greater  quantities  of  moifture  from  the 
atmofphere,  at  the  fame  time  that  the  urinary 
branch  has  it§  motions  inverted,  another  kind  of 
3  diabetei 


Digitized  by 


Google 


464  RETROGRADE    Sect.  XXIX.  4.5. 

diabetes  is  formed,  which  may  be  termed  the 
aqueous  diabetes.  In  this  diabetes  the  cuta- 
neous abforbents  frequently  imbibe  an  amazing 
quantity  of  atmofpheric  moifture ;  inforauch  that 
there  are  authentic  hiftories,  where  many  gallohs 
a  day,  for  many  weeks  together,  above  the  quan- 
tity that  has  been  drunk,  have  been-difchai^ed  by 
urine. 

Dr.  Keil,  in  his  Medicina  Statica,  found  that 
he  gained  eighteen  ounces  from  the  moift  air  of 
one  night ;  and  Dr.  Pcrcival  affirms,  that  one  of 
liis  hands  imbibed,  after  being  well  chafed,  near 
an  ounce  and  half  of  water,  in  a  quarter  of  an 
hour.  (Tranfadl.  of  the  College,  London,  vol.  ii. 
p.  102.)    Home's  Medic.  Fa6ls,  p.  2.  fe6l.  3. 

Dr.  RoUo  in  his  work  on  Diabetes  has  IBewn, 
that  one  patient,  whom*  he  weighed  after  being 
ten  minutes  in  the  warm  bath,  did  not  weigh 
heavier  on  his  leaving  it.  Dr.  Currie,  I  think, 
mentions  a  fimilar  facil.  I  fufpe6t,  diat  if  the 
bath  be  made  very  hot,  periiaps  much  above  ani- 
mal heat,  the  bather  may  perfpire  more  than 
he  abforbs,  and  become  in  reality  lighter.  And 
that  in  a  more  moderate  heat,  if  the  patient  has 
been  previoufly  exhaufted  by  abftinence  or 
fatigue,  that  he  will  abforb  much ;  but  that  if 
his  fyllem  be  already  full  of  fluids,  from  the  food 
and  fluids,  which  he  has  previoufly  eaten  and 
drunk,  he  may  not  abforb  any  thing.  See  Clals  I. 
3.  2.  6. 
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The  pale  urine  in  hyfterical  women,  or  which 
is  produced  by  fear  or  anxiety,  is  a  temporary 
complaint  of  this  kind ;  and  it  would  in  reality  be 
the  lame  difeafe,  if  it  was  confirmed  by  habit. 

6.  The  purging  flools,  and  pale  urine,  occa- 
iioned  by  expofing  the  naked  body  to  cold  air, 
or  fprinkling  it  with  cold  water,  originate  from  a 
fimilar  caufe;  for  the  motiths  of  the  cutaneous 
lymphatics  being  fuddenly  cxpofed  to  cold  be- 
come torpid,  and  ceafe,  or  nearly  ceafe,  to  a<5l ; 
whilft,  by  the  fympathy  above  defcribed,  not  only 
the  lymphatics  of  the  bladder  and  inteftines  ceafe 
alfo  to  abforb  the  more  aqueous  and  faline  part 
of  the  fluids  fecreted  into  them  1  but  it  is  probable 
that  thefe  lymphatics  invert  their  motions,  and 
return  the  fluids,  which  were  previoufly  abforb- 
cd,  mto  the' inteftines  and  bladder.  At  the  very 
inftant  that  the  body  is  expofed  naked  to  the 
cold  air,  an  unufual  movement  is  felt  in  the 
bowels ;  as  is  experienced  by  boys  going  into  the 
cold  bath:  this  could  not  occur  from. an  obftruc- 
tion  of  the  perfpirable  matter,  finc^  there  is  not 
time  for  that  to  be  returned  to  the  bowels  by  the 
courfe  of  the  circulation. 

There  is  alfo  a  chronic  aqueous  diarrhoea,  in 
wl^ich  the  atmofpheric  moifture,  drunk  up  by  the 
cutaneous  and  pulmonary  IjTuphatics,  is  poured 
into  the  inteftines,  by  (he  retrograde  motions  of 
the  la<5leals.  This  difeafe  is  moft  fimilar  to  the 
aqueous  diabetes,  and  is  frequently  exchanged 
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for  it :  a  difiind  inflance  of  this  is  recorded  by 
Benningerus,  Cent.  v.  Obf.  98.  in  which  to 
aqueous  diarrhoea,  fucceeded  an  aqueous  diabetes, 
and  deftroyed  the  patient.  There  is  a  curious  ex- 
ample of  this,  defcribed  by  Sympfon  (De  Re  Me- 
dica) — "  A  young  man  (fays  he)  \Vas  feized  with 
a  fever,  upon  which  a*  diarrhc^a  came  on,  with 
great  ftupor ;  and  he  rcfufed  to  drink  any  tiling, 
though  he  was  parched  up  with  exceffive  heat : 
the  better  to  fupply  him  with  moifture,  I  dire^led 
his  feet  to  be  immerfed  in  cold  water;  imme- 
diately I  obferved  ^  wonderful  decrcafe  of  water 
in  the  veflcl,  and  tlien  an  impetuous  {Iream  of  a 
fluid,  fcarcely  coloured,  was  difcharged  by  flool, 
like  a  catarad." 

7.  There  is  another  kind  of  diarrhoea,  which 
lias  been  called  coeliaca;  in  this  difeafe  the  chyle^ 
drunk  up  by  the  la6leals  of  the  fmall  inteftines,  is^ 
probably  poured  into  the  large  inteftines, .  by  the 
retrograde  motions  of  their  lacStcals:  as  in  the 
cbylifcrous  diabetes, .  the  chyle  is  poured  into  die 
bladder,  by  the  retrograde  motions  of  the  urinary 
branch  oC  abforbenta.  . 

The  chyliferous  diabetes,  like  this  cliyliferoua 
diarrhoea,  produces  fudden  atrophy;  fincc  the 
nourifhment,  which  ought  to  fupply  the  hourly 
waftc  of  the  body,  is  expelled  by  the  bladder,  or 
rcAum:  whiift  the  aqueous  diabetes,  and  the 
aqueous  diarrhoea  produce  excefliive  thirft;  be- 
caufe  the  moiflure>  which  is  obtained  from  tha 
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^ttnofphere,  is  riot  cbnVeyed  to  the  thdtacic  re- 
^peptacle^  as  it  ought  to  be,  but  to  the  bladder^ 
or  lower  inteftines ;  whence  the  chyle,  blood>  and 
whole  fyftcm  of  glands,  are  robbed  of  their  piXH 
porticm  of  hamidityi 

8.  There  is  a  third  fpecies  of  diabetes,  in 
w:hich  the  urine  is  mucilaginous,  and  appears 
topy  in  pouring  it  firom  one  veflel  into  another ; 
and  will  fometimes  coagulate  over  the  fire.  This 
difeafc  appdars  by  intervals^  and  ceafes  again,  and 
ieems  to  be  occafioned  by  a  previous  dropfy  in 
ibme  part  of  th6  body*  When  fuch  a  coUeftion 
is  reabforbed,  it  is  not  always  ifetumed  into  the 
circulation ;  but  the  fame  irritation  that  ftimu* 
ktes  one  lymphatic  branch  to  reabforb  the  depo- 
fited  fluid,  inverts  the  urinary  branch,  and  pours 
it  into  the  bladder.  Hence  this  tnucilaginous 
diabetes  is  a  Curc,  or  the  confequence  of  i  curc^ 
of  a  worfe  difeafe,  rather  than  a  difeafe  itfelf. 

Dr.  Cotunnius  gave  half  an  ounce  of  cream  of 
tartar>  every  tnoming,  to  a  patient,  who  had  the 
anafarcaj  and  he  voided  a  great  quantity  ot 
urine;  a  part  of  which,  put ,  over  the  fire,  Coagu-* 
lated^  on  the  evaporation  of  half  of  it,  fo  ai  to 
look  like  the  white  of  an  egg^  Dc  Ifchiade 
JNervos. 

This  kind  of  diabetes  freqtieritly  precedes  a 

dropfy ;  and  has  this  remarkable  dfcumdance  at-* 

tending  it,  that  It  generally  happens  in  the  night; 

as  diaring  th#  recumbent  ftate  of  the  body>  the 
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fluid,  that  was  accumulated  in  the  cellular  mem^ 
brane,  or  in  the  lungs,  is  more  readily  abforbed, 
as  it  is  lefs  impeded  by  its  gravity.  I  have  fecfn 
more  than  one  inflance  of  this  difeafc.  Mr.  D. 
a  man  in  the  decline  of  life,  who  had  long  accuf- 
tohied  himfelf  to  fpiritubus  liquor,  had  fwelled 
legs,  and  other  fymptoms  of  approaching  anafar- 
ca :  about  onc6  in  a  week  or  ten  days,  ffor  fcvertl 
months,  he  was  feized,  on  going  to  bed,  with 
great  general  uneafinefs,  which  his  attendants  re- 
fembled  to  an  hyfteric  fit ;  and  which  terminated 
in  a  great  clilbharge  of  vifcid  urine ;  his  legs  be- 
came lefs  fwelled,  and  he  continued  in  betta: 
health  for  fome  days  afterwards^  I  had  not  the 
opportunity  to  try  if  this  urine  would  coagulate 
over  the  fire,  when  part  of  it  was  evaporated, 
which  I  imagine  would  be  the  criterion  of  this 
kind  of  diabetes;  as  the  mucilaginous  fluid  de- 
pofitcd  in  the  cells  and  cyfts'of  the  body,  which 
have  no  communication  with  the  external  air, 
fecn>s  to  acquire,  by  fl:agnation,  this  property  of 
coagulation  by  heat,  which  the  fecreted  tmicus 
of  the  inteftines  and  bladder  do  not  appear  to 
poflcfs;  as  I  have  found  by  experiment:  and  if 
any  one  fliould  fuppofe  this  coagulable  urine  was 
feparated  from  the  blood  by  the  kidneys,  he  may 
recollect,  that  in  the  moft  inflammatory  difeafes, 
in  which  the  blood  is  mofl:  replete  or  mofl:  ready 
to  part  with  the  coaguldble  lymph,  none  of  this 
appears  in  the  urine. 

3  ♦  9.  TDifFercnt 
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9.  Different  kinds  of  diabetes  require  different 
tn^hods  of  cure.     For  the  firft  kind,  or  chylife* 
rous  diabetes,  after  clearing  the  ftoniach  and  in- 
teitines,  by  ipecacuanha  and  rhubarb,  to  evacu- 
ate any  acid  material,  wlrich  may  too  powerfully 
ftimulate  the  months  of  the  ladcals,    repeated 
and  large  dofes  of  tindture  of  cantharidcs  have 
been  much  recommended.     The  fpecific  ftimulus 
of  this  medicine,  on  the  neck  of  the  bladder,  is 
likely  to  excite   the  numerous  abforbent  veflels, 
which  are  fpread  on  that  part,  into  ftronger  nar 
tural  a6lions,  and  by  thc*t  means  prevent  their  re- 
trograde ones  ;  till,  by  perfifting  in  the  ufe  of  the 
medicine,  their  natural  habits  of  motions  might 
again  be  eftablilhed.    Another  indication  of  cure, 
requires  fuch  medicines,  as  by  lining  the  intef^ 
tines  with  mucilaginous  fubftances,  or  with  fuch 
as  confift  of  fmooth  particles,  or  which  chemi- 
cally deftroy  the  acrimony  of  their  contents,  may 
prevent  the  too  great  atftion  of  the  inteftinal  al> 
forbents.     For  this  purpofe,  I  have  found  the 
earth  precipitated  from   a  folution  of  alum,  by 
means  of  fixed  alcali,  given  in  the  dofe  of  halt 
a  dram  every  fix  hours,  of  great  advantage,  with 
a  f<^w  grains  of  rhubarb,  fo  as  to  produce  a  daily 
.evacuation. 

The  food  fliould  confiii  of  materials  that  ha\x 
the  lead  ftimulus,  with  calcareous  water,  as  of 
Briflioi  and  Matlock  ;  that  the  moutlis  of  the  lac- 
4e4lamay.  be  as  little  ftimulated  is  is  ncceflary  for 
,    .     :  H  h  3  tibeir 
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their  proper  abforptipn ;  left  with  their  greater 
exertions,  fhould  be  conne6led  by  fympathy,  the 
inverted  motions  of  the  urinary  lymphatics. 

The  fame  method  may  be  employed  with  equal 
advantage  in  the  aqueous  diabetes,  fo  great  is  the 
fympathy  between  the  Ikin  and  the  flbmach.  To 
whieh,  however,  fome  application  to  the  Ikiii 
mfght  be  ufefully  added ;  as  rubbing  the  patient 
all  oyer  with  oil,  to  prevent  the  too  great  acSlion 
of  the  cutaneous  abforbents.  I  knew  an  experi- 
ment of  this  kind  made  upon  one  patient  with 
l^pparent  advantage. 

The  mucilaginous  diabetes  will  require  the 
fame  treatment,  which,  is  moft  efficacious  in  the 
dropfy,  and  will  be  defcribed  below.  I  mufl: 
|idd,  that  the  diet  and  medicines  above  men- 
tioned, are  ftrongly  recommended  by  various  au- 
thors, as  by  Morgan,  Willis,  Hanis,  and  EtmuK 
Icr ;  but  more  hiftories  of  the  fuccefsful  treatment 
pf  thefe  difeafes  are  wanting  to  fully  afcertain 
the  moft  efficacious  methods  of  cure. 

In  a  letter  from  Mr.  Charles  Darwin,  dated 
April  24,  1778,  Edinburgh,  is  the  fubfequent 
paflfagc  s — ^^  A  man  who  had  long  laboured  un- 
^er  a  diabetes  died  yefterday  in  the  clinical  ward. 
Iflp  had  for  fome  time  drunk  four,  and  palled 
Iwclvp  pounds  of  fluid  daily:  each  pound  of 
prine  contained  an  ounce  of  fugar.  He  took, 
without  confiderable  relief,  gum  kino,  fanguia 
^a^p^iis  incited  with  alum>  tin6bire  of  cantha-> 
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rides,  ifinglafs,  gum  arable,  crabs  eyes,  fpirit  of 
liartfhom,  and  eat  ten  or  fifteen  oyfters  thrice  a 
day.  Dr.  Home,  having  read  my  thefis,  bled 
him,  and  found  that  neither  the  frefh  blood  nor 
the  ferum  tailed  fwcet.  His  body  was  opened 
this  morning-— every  vifcus  appeared  in  a  found 
and  natural  Hate,  except  that  the  left  kidney  had 
a  very  fraall  pelvis,  and  that  there  was  a  confi- 
derable  enlar^ment  of  moft  of  the  mefenteric 
lymphatic  glands. '  I  intend  to  infert  this  in  my 
thefis,  as  it  coincides  with  the  experiment,  where 
fome  afparagus  was  eaten  at  the  beginning  of  in-- 
toxication,  and  its  fmcll  perceived  in  tlie  urine, 
though  not  in  the  blood." 

The  following  cafe  of  chyliferous  diabetes  Is  ex- 
traded  from  fome  letters  of  Mr.  Hughes,  to  whofe 
unremitted  care  the  infirmary  at  Stafford  for 
many  years  was  much  indebted.  Dated  Oftober 
10, 1778. 

Richard  Davis,  aged  33,  a  whitefmith  by 
trade,  had  drunk  hard  by  intei;vals ;  was  much 
troubled  with  fweating  of  his  hands,  which  in- 
commoded him  in  his  occupation,  but  which 
ceafed  on  his  frequently  dipping  them  in  lime. 
About  feven  months  ago  he  began  to  make  large 
quantities  of  water ;  his  legs  are  oedematous,  hig 
belly  tenfe,  and  he  complains  of  a  rifijfig  in  his 
throat,  like  the  globus  hyftericus :  he  eats  twice 
^s  much  as  other  people,  drinks  about  fourteen 
pints  of  fmall  beer  a  day,  l^efides  a  pint  of  ale, 
H  h  4  fome 
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fomc  milk-porridge,  and  a  bafon  of  broth,  and  he 
makes  about  eighteen  pints  of  water  a  day. 

He  tried  alum,  dragon's  blood,  fteel,  blue  vi- 
triol, and  cantharides  in  large  quantities,  and 
duly  repeated,  under  the  care  of  Dr.  Underbill, 
but  without  any  effedl ;  except  that  on  the  day 
after  he  omitted  the  cantharides,  he  made  but 
twelve  pi^jts  of  water,  but  on  the  next  day  this 
good  effe6i  ccafed  again. 

November  2 1  .—He  made  eighteen  pints  of  wa- 
^,  and  he  now,  at  Dr.  Darwin's  requeft,  took  a 
grain  of  opium  every  four  hours,  and  five  grains 
of  aloes  at  night ;  and  had  a  flannel  ihirt  given 
him. 

22.—  Made  fixteen  pints,  23.— Thirteen  pints: 
drinks  lefs. 

24. — Increafed  the  opium  to  a  grain  and 
quarter  every  four  hours :  he  made  twelve  pints. 

25. — Increafed  the  opiunj  to  a  grain  and  half: 
he  now  makes  ten  pints;  and  drinks  eight  pints 
in  a  day.      '    . 

The  opium  was  gradually  increafed  during  the 
next  fortnight,  till  he  took  three  grains  every  four 
Hours,  but  without  any  farther  dimunition  of  his 
water.  During  the  ufe  of  the  opium  h^  fweat 
much  in  the  nights,  fo  as  to  have  large  drops 
ftand  on  his  face  and  all  over  him.  The  quan- 
tity of  opium  was  then  gradually  decreafed,  but 
liot  totally  omitted,  as  he  continued  to  take 
about  a  grain  morning  and  evening. 

January 
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Januaiy  17. — He  makes  fourteen  pints  of  wt^ 
ter  a  day.  Dr.  Underbill  now  direfted  him  two 
fcruples  of  common  refin  triturated  with  as  much 
iugar,  every  fix  hours  ;  and  three  grains -of  opium 
every  night. 

19. — Makes  fifteen  pints  of  water :  fweats  at 
night. 

21. —Makes  feventeen  pints  of  water;  has 
twitchings  of  his  limbs  in  a  morning,  and  pafns 
of  his  legs  :  he  now  takes  a  dram  of  refin  for  a 
dofe,  and  continues  the  opium. 

23.— ^Water  more  coloured,  and  reduced  to 
iixteen  pint%  and  he  thinks  has  a  brackifh  tafte. 

26. — Water  reduced  to  fourteen  pints. 

28. — Water  Airtecn  pints:  he  continues  the 
opium^  (md  takes  four  fcruples  of  the  refin  for  a 
dofe. 

February  1  .—Water  twelve  pints. 

4. — Water  eleven  pints:  twitchings  lefs ;  takes 
five  fcruples  for  a  dofe. 

flu— Water  ten  pints : .  has  had  many  fliools. 

12. — Appetite  lefs :  purges  very  much. 

After  this  the  refin  either  purged  him,  or 
would  not  ftay  on  his  ftomach ;  and  he  gradu4Uy 
relapfed  nearly  to  his  former  condition,  and  in  a 
few  months  funk  under  the  difeafe. 

OAober  3,  Mr.  Hughes  evaporated  two  quarts 
of  the  water,  and  obtained  from  it  four  ounces 
and  half  of, a  bard  and  brittle  faccharine  mafs, 
like  Ireacle  which  bad  been  fome  time  boiled. 

Four 
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Four  ounces  of  blood,  which  he  took  from  his 
ann  with  defign  to  examine  it,  had  the  common 
appearances,  except  that  the  fcram  refemUed 
chcdfe-whey ;  and  that  on  the  evidence  of  four 
perfons,  two  of  whom  did  not  know  what  it  was 
they  tafted,  thefertan  had  afaltifk  tqfte. 

From  hence  it  appears,  that  the  faccharine 
matter,  with  which  the  urine  of  thefe  patients  fo 
much  abounds,  does  not  enter  the  blood-veflclfi 
like  the  nitre  and  afparagus  mentioned  abore ; 
but  that  the  procefs  of  digeftion  rcfembks  the 
proccfs  of  the  germination  of  vegetables,  or 
of  making  barley  into  malt ;  as  the  vaft  quantity 
of  fugar  found  in  the  urine  muft  be  made  from 
the  food  which  he  took  (which  was  dotAle  that 
taken  by  others),  and  from  the  fourteen  pints  of 
fmall  beer  which  he  drank.  And,  fecondly,  as 
the  fenmi  of  the  blood  was  not  fweet,  the  chyle 
appears  to  have  been  conveyed  to  the  bladder 
without  entering  the  circulation  of  the  blood, 
fince  fo  large  a  quantity  of  fugar,  as  was  found  in 
the  urine,  namely,  twenty  ounces  a  day,  could 
not  have  previoufly  exifted  in  the  blood  without 
being  perceptible  to  thetafte.  * 

November  1 .  Mr.  Hughes  diflblved  two  drams 
of  nitre  in  a  pint  of  a  dcco6lion  of  the  roots  of 
afparagus,  and  added  to  it  two  ounces  of  tin<fture 
of  rhubarb :  the  patient  took  a  fpurth  part  of  this 
mixture  every  five  minutes>  till  he  had  taken  the 
whole.— In  about  half'  an  hour  be  niade  eigh- 
teen 
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teen  ounces  of  water,  which  was  very  manifefiljr 
tinged  with  the  rhubarb ;  the  finell  of  afparagus 
was  doubtful. 

He  then  loft  four  ounces  of  blood,  the  ikrtim 
of  which  was  not  fo  opake  as  that  drawn  befimy 
but  of  a  yellowilh  caft,  as  the  ftrum  of  the  blood 
pfually  appears* 

Paper,  dipped  three  or  four  times  in  the  tinged 
urine  and  dried  again,  did  not  fcintillate  when  it 
was  fet  on  fire ;  but  when  the  flame  was  blown 
out,  the  fire .  ran  along  the  paper  for  half  an 
inch;  which,  when  the  fame  paper  w^^as  unim- 
pregnated,  it  would  not  do ;  nor  when  the  fame 
paper  was  dipped  4n  urine  made  before  he  took 
the  nitre,  ajid  dried  in  the  lame  manner. 

Paper,  dipped  in  the  ferum  of  the  blood  and 
•dried  in  the  iame  manner  as  in  the  urine,  did 
not  fcintillate  ^hen  the  flame  was  blown  out, 
but  burnt  exadlly  in  the  fame  manner  as  the  fame 
paper  dipped  in  the  ferum  of  blood  drawn  from 
another  perfon* 

This  experiment,  wl^ich  is  copied  from  a  letter 
pf  Mr,  Hughes,  as  well  as  the  former,  feems  to 
evince  the  exiftence  of  another  pafl[^ge  from  the 
inteftines  to  thp  bladder,  in  this  difeafe,  befides 
that  of  the  fanguifcrous  fj^em ;  and  coincides 
with  the  curious  experiment  related  in  fe6iion 
the  third,  except  that  the  fmcll  of  the  afparagus 
ff^s  Apt  here  perceived,  owing  perhaps  to  the 
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roots  having  been  made  ufe  of  in&ead  of  the 
heads. 

The  rifing  in  the  throat  of  this  patient^  and 
the  Switchings  of  his  limbs,  feem  to  indicate 
fpme  iimilarity  between  the  diabetes  and  the 
tyileric  difeafe,  befides  the  great  flow  of  pale 
urine,  which  is  comnion  to  them  both* 

Perhaps  if  the  mefenteric  glands  were  nicely 
infpefted  in  the  difle<5tions  of  thefe  patients  1 
and  if  the  thoracic  dudl,  and  the  larger  branches 
of  the  la(Seals,  and  if  the  lymphatics,  which  arifc 
from  the  bladder,  were  well  examined  by  injec* 
tion,  or  by  the  knife,  the  caufe  of  diabetes  might 
be  more  certainly  underftood. 

The  opium  alone,  and  tlie  opium  with  th? 
refin,  feem  much  to  have  ferved  this  patient,  and 
might  probably  have  efFedted  a  cure,  if  the  difeafe 
had  been  flighter,  or  the  medicine  had  been  ex- 
hibited, before  it  had  been  confirmed  by  habit 
during  the  fevcn  months  it  had  continued.  The 
increafe  of  the  quantity  of  water  on  beginning 
the  large  dofes  of  refin  was  probably  owing  to 
his  omitting  the  morning  dofes  of  opium. 

As  the  urine  in  chyliferous  diabetes  abounds 
fo  much  with  faccharine  matter,  as  appears  from 
the  above  cafe  of  Davis,  Dr.  Rollo  has  ingc- 
nioufly  recommended  a  diet  of  animal  food 
alone ;  this,  with  a  diminution  of  the  quantity 
■of  fluid,  which  the^  patient  was  preyioufly  ac- 
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cuftoracd  to,  is  faid  to  have  changed  tlie  quality 
of  the  urine,  and  to  have  diminiihcd  its  quantity. 
Sec  Part  11.  Clafs  I.  3.  2.  6.  of  this  work. 

V.  TXf  Phiaiomena  of  Dropjies  explained. 

1.  Some  inebriates  have  their  paroxyfms  of 
inebriety  terminated  by  much  pale  urine,  or  pro- 
fufe  fweats,  or  vomiting,  or  flools;  others  have 
their  paroxyfms  terminated  by  ftupor,  or  fleep, 
without  the  above  evacuations. 

The  former  kind  of  thcfe  inebriates  have  been 
obferved  to  be  more  liable  to  diabetes  and  dropfy ; 
and  the  latter  to  gout,  gravel,  and  leprofy.  Evoe ! 
attend  ye  bacchanalians !  fiart  at  this  dark  train 
of  evils,  and  amid  your  immodeft  jefts,  and  idiot 
laughter,  recoUeft, 

Qucm  Deus  vult  pcnlerc,  priu$  dcmentat. 

In   thofe  who   are    fub}e<9:  to    diabetes    and* 
dropfy,  the  abforbent  veffels  arc  naturally  more- 
irritable  than  in  the  latter:  and  by  being  fre-' 
qucntly  dilhirbed  or  inverted  by  violent  llimukis, 
and  by  their  too  great  fympathy  with  each  other, 
they  become  at  length  either  entirely  paralytic, 
or  are  only  fufceptible  of  motion  from  the  lli- 
tnulus  of  very  acrid  materials;  as  every  part  of 
the  body,  after  having  been  ufed  to  great  irrita-^ 
lions,    becomes    lefs  afFedted    by  fmaller  ones. 
Thus  we  cannot  diftinguiih  objedts  in  the  night, 
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for  fome  time  after  we  come  out  of  a  ftrong  light,- 
though  the  iris  is  prefently  dilated ;  and  the  air  of 
a  fummer  evening  appears  cold,  after  we  have 
been  expofed  to  thef  heat  of  the  day. 

There  are  no  cells  in  the  body,  where  dropfy 
may  riot  be  produced,  if  the  lymphatics  c6afe  to 
abforb  that  mucilaginous  fluid,  which  is  per- 
petually depoiilcd  in  them,  for  the  purpofe  of 
lubricating  their  fUrfaccs. 

If  the  lymphatic  branch>  which  opetis  into  the 
cellular  membrane,  either  does  its  office  imper-^ 
fc6l]y,  or  not  at  ail ;  thefc  cells  become  replete 
with  a  mucilaginous  fluid,  which,  after  it  has 
ilagnated  fome  time  in  the  cells,  will  coagulate 
over  the  fire;  and  is  erroneonfly  called  water. 
Wherever  the  feat  of  this  difeafe  is,  (unlefs  in 
the  lungs  or  other  pendent  vifcera)  the  mucilagi- 
nous liquid  above  mentioned  will  fubfide  to  the 
moll  depending  parts  of  the  body,  as  the  feet  and 
^g»,  when  thofe  are  lower  than  the  head  atid 
trunk;  for  all  thefe  cells  have  communication^ 
with  each  other. 

When  the  cellular  abforbents  are  become  in* 
fcnfible  to  their  ufual  irritations,  it  moil  fre- 
quently happens,  but  not  always,  that  the  cuta^  . 
neous  branch  of  abforbents,  whi(^  is  ftridUy 
aflbciated  with  tliem,  fuffers  the  like  inability* 
And  then,  as  no  water  is  abforbed  from  the 
atmofphere,  the  urine  is  not  only  lefs  diluted  at 
the  time  of  its  fecrction,  and  confequcntly  in  leis 
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quantity  and  higher  coloured :  but  great  thirft  is 
at  the  fame  time  induced^  for  as  no  water  is 
abforbed  from  the  atmofphere  to  dilute  the  chyle 
aad  blood,  the  ladteals  and  other  abfoxbent  vef* 
fels,  which  have  not  loft  their  powers,  are  excited 
into  mrbre  conftant  or  more  violent  a6lion,  to 
fupply  this  deficiency;  whence  the  urine  be- 
comes ilill  lefs  in  quantity,  and  of  a  deeper  co- 
lour, and  turbid  like  the  yolk  of  an  egg,  owing  to 
a  greater  abforption  of  its  thinner  parts.  From 
this  ftronger  a6Uon  of  thofe  abforbents,  which 
Hill  retain  their  irritability,  the  fat  is  alfo  ab- 
forbed,  and  the  whole  body  becomes  emaciated. 
This  increafed  exertion  of  fome  branches  of  the 
lymphatics,  while  others  are  totally  or  partially 
paralytic,  is  refcmblcd  by  what  conftantly  occurs 
in  the  hemiplegia ;  wheii  the  patient  has  loft  tho 
ufe  of  the  limbs  on  one  fide,  he  is  inceflantly 
moving  thofe  of  the  other;  for  the  moving 
power,  not  having  accels  to  the  paralytic  limbs, 
becomes  redundant  in  thofe  which  are  not  dif- 
eafed. 

The  paucity  of  urine  and  thirft  cannot  be  ex- 
plained from  a  greater  quantity  of  mucilaginous 
fluid  being  depofited  in  the  cellular  membrane : 
for  though  thefe  fymptoms  have  continued  many 
weeks,  or  even  months,  this  coUeAion  fi:«quently 
does  not  amount  to  more  than  very  few  pints. 
Hence  alfo  the  difficulty  of  promoting  copious 
{weats  in  attafarca  is  aceounted  for,  as  well  as  the 
1  great 
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great  thirft,  paucity  of  urine,  and  lofs  of  fat; 
fince,  when  the  cutaneous  branch  of  abforbents 
is  paral3rtic,  or  nearly  fo,  there  is  already  too 
imall  a  quantity  of  aqueous  fluid  in  the  blood ; 
Bor  can  thefe  torpid  cutaneous  lymphatics  be 
readily  excited  into  retrograde  motions. 
'  Hence  likewife  wc  underhand,  why  in  the 
afcites,  and  fome  other  droplks,  there  is  ofien  no 
fliirft,  and  no  paucity  of  urine  i  in  thefe  cafes 
the  cutaneous  abforbents  continue  to  do  their 
office. 

Some  have  believed,  that  dropfics  were  occa- 
fibncd  by  the  inability  of  the  kidneys,  from  hav- 
ing only  obferved  the  paucity  of  urine ;  and  have 
thence  laboured  much  to  obtain  diuretic  medi- 
cines ;  but  it  is  daily  obfervable,  that  thofe  who 
die  of  a  total  inability  to  make  water,  do  not 
become  dropfical  in  confequenceof  it:  Femelius 
mentions  one,  who  laboured  under  a  perfect  fup- 
preffion  of  urine  during  twenty  days  before  his 
death,  and  yet  had  no  fyraptoms  of  dropfy. 
Pathol.  1.  vi.  c.  8.  From  the  fame  idea  many 
phyficians  have  reflrained  their  patients  from 
drinking,  though  their  thirft:  has  been  very  ur-  ' 
gent;  and  fome  .cafes  have  been  publifhed, 
where  this  cruel  regimen  has  been  thought  ad- 
vantageous :  but  others  of  nicer  obfer\'ation  are 
of  opinion,  that  it  has  always  aggravated  the  dif- 
treflfcs  of  the  patient;  and  though  it  has  abated 
his  fweljings,  yet  by  inducing  a  fever  it  has 
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haftened  his  diflblution.  See  TranfacftJons  of  the 
College,  London,  vol.  ii.  p.  235.  Cafes  of  Dropfj|^ 
by  Dr.  G:  Baker. 

The  cure  of  anafarda,  fo  far  as  refpe6fe  the 
evacuation  of  the  accumulated  fluid,  coincide^ 
with  the  idea  of  the  retrograde  a<9:ioft  of  the 
lymphatic  fyftem.  It  is  well  known  that  vomits^ 
ind  other  drugs,  which  induce  ficknefs  or  natl* 
fea,  at  the  fame  time  that  they  evacuate  the 
ftomach,  produce  a  great  abforption  of  the  lymph 
iccuftralated  in  the  cellular  membrane.  In  the 
c^ratidti  of  a  vomit>  not  only  the  motions  of  the 
jftomaCh  ^ud  duodenutti  become  inverted,  but 
alfo  thofe  of  the  lymphaticd  and  kAe^ls,  which 
belong  to  them;  whence  a  great  quantity  o£ 
chyle  and  lymph  is  peipetually  poured  into  the 
ik)mach  and  inteftines,  during  the  operation,  and 
evacuated  by  the  mouth.  ^  Now  at  the  fame  timei 
other  branches  of  the  lymphatic  fyftem,  vi2» 
thofe  which  open  on  the  cellular  membrane,  are 
brought  into  more  energetic  adlion,  by  the  fym- 
pathy  above  mentioned,  and  an  increafe  of  theif 
abforption  is  produced. 

Hence  repeated  vomits,  and  cupreous  falts,  and^ 
fitiall  dofes  of  fquill  or  foxglove,  are  fo  cffic^ 
cious  in  this  difeafe.  And  as  draftic  purges  a6l 
alfo  by  inverting  the  motions  of  the  ladle^ls ;  and 
thence  the  other  benches  of  lymphatics  are  in- 
duced into  more  powerful  natural  a6lion,  by  fym- 
pathy,  and  drink  up  the  fluids  from  all  the  cell* 
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of  the  body;  and  by  their  anaftomofcs,  pour 
them  into  the  la6leal  branches ;  which,  by  their 
inverted  a(5lions,  return  them  into  the  inteftmcs ; 
and  they  are  thus  evacuated  from  the  body  :— 
thefc  purges  alfo  are  ufed  with  fucccfs  in  dijf- 
charging  the  accumulated  fluid  in  anafarca. 

IL  The  following  cafes  are  related  with  defign 
te  afcertain  the  particular  kinds  of  dropfy  in 
which  the  digitalis  purpurea,  or  common  fox- 
glove, is  preferable  to  fquill,  or  other  evacuants, 
and  were  firft  publifhed  in  1780,  in  a  pamphlet 
entitled  Experiments* on  mucilaginous  and  pa* 
rulent  Matter,  &c.  Cadell.  London.  Other  cafes 
of  dropfy,  treated  with  digitalis,  were  afterwaids 
publifhed  By  Dr.  Darwin  in  the  Medical  Tranf- 
anions,  vol.  iii.  in  which  there  is  a  xniftak^  in 
refpedl  to  the  dofe.  of  the  powder  of  fo3^1ove, 
which  fhould  have  been  from  five  grains  to  o«e, 
iullead  of  from  five  grains  to  ten. 

Anafarca  of  the  Lungs. 

] .  A  lady,  between  forty  and  iifty  years  of  age, 
had  been  indifpofed  fome  time,  was  then  feized 
with  cough  and  fever,  and  afterwards  expeAorat- 
ed  much  digefted  mucus.  This  expedoration 
fuddenly  ceafed,  and  a  confiderable  difficulty  of 
breathing  fupervened,  with  a  pulfe  very  irregular 
both  in  velocity  and  ftrcngth ;  fhe  was  much 
diftrefled  at  firft  lying  ddwn,  and  at  firft  ri -ins:; 
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but  after  a  minute  or  two  bore  either  of  thofe 
attitudes  with  eafe.  She  had  no  pain  or  nurab- 
ncfs  in  her  arras ;  Ihe  had  na  heftic  fever,  nor 
any  cold  Ihiverings,  and  the  urine  was  in  due 
quantity,  and  of  the  natural  colour. 

The  difficulty  of  breathing  was  twice  con- 
-iidetably  relieved  by  fmall  dofes  of  ipecacuanha, 
which  operated  upwards  and  downwards,  but 
recurred  in  a  few  days :  Ihe  was  then  dire<Sled  a 
decoction  of  foxglove,  (digitalis  purpurea)  pre- 
pared by  boiling  four  ounces  of  the  fre(h  leaves 
from  two  pints  of  water  to  one  pint ;  to  which 
were  added  two  ounces  of  vinous  fpirit :  ihe  took 
three  large  fpoonfuls  of  this  mixture  every  two 
hours,  till  ihe  had  taken  it  four  times ;  a  con- 
tinued iicknefs  fupervencd,  with  frequent  vomit- 
ing, and  a  copious  flow  of  urine :  thcfe  evacua- 
tions continued  at  intervals  for  two  or  three  days, 
ftnd  relieved  the  difficulty  of  breathing. — She  had 
fome  relapfes  afterwards,  which  were  again  re- 
lievcd  by  the  repetition  of  the  deco<5lion  of  fox- 
glove. 

2.  A  gentleman,  about  fixty  jnears  of  age,  who 
had  been  addidled  to  an  immoderate  ufe  of  fer- 
mented liquors,  and  had  been  very  corpulent, 
gradually  loil  his  ftrength  and  flelh,  had  great 
difficulty  of  breathing,  with  legs  fomewhat  fwcll- 
ed,  and  a  very  irregular  pulfe.  He  was  very 
much  diiireiTed  at  firft  lying  down,  and  at  firft 
rlfing  from  his  bed,  yet  in  a  minute  or  two  was 
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eafy   in  both  ihefe  atjtitudes.    He  made  ilraw- 
-  coloured  urine,  in  due  quantity,  and  bad  bo  paia 
or  nurabnefs  of  his  amis.     . 

He  took  a  large  fpoooful  of  the  deco^ftion  of 
foxglove,  as  above,  every  hour,  for  ten  or  twelve 
fucceflive  hours,  had  jnceflaiit  licknefs  for  about ' 
two  days,  arid  pafTed  aJarge  quantity  of  urincT 
tipon  which  his  breath  became  quite  eaiy,  and 
.the  fwclling  pf  his  legs,  fubfidcd ;  btit  as  his 
whole  conftitution  was  already  finking  fmm  the 
previous  intemperance  of  his  life,  he  did  nQt  fui^ 
rive  more  than  three  or  four,  mouths. 

IlyJrops  Tcricardit. 

3.  A  gentleman  of  temperate  life  and  fedulous 
application  to  bulinefs,  between  thirty  and  forty 
years  of  age,  bad  long  been  fubjeA,  at  intervals, 
to  an  irregular  pulfe  :  a  few  months  ago  he  be-- 
came  weak,  with  difficulty  of  breathing,  and  dry 
cough.  In  this  fituation  a  phyfician  of  eminence 
directed  him  to  abftain  from  all  animal  food  and 
Icrmcnted  liquor,  during  which  regimen  all  hi» 
complaints  increafcd  ;  he  now  became  emaciated^ 
and  totally  loft  his  appetite.;  liis  pulib  Tcrjf 
irregular  both  in  velocity  and  firength;  with 
great  difficulty  of  breathing,  and  fome  fwelling 
of  his  legs ;  yet  he  could  lie  down  horizontally, 
in  his  bedj  though  he  got  little  fleep,  and  pafled 
a  due  quantity  of  urinCj  and   of  the  natural 
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colour:  no  fuUncfs  or  hardnefs  Could  be  per- 
<5eived  about  the  region  of  the  liver;  and  he  had 
no  pain  or  numbnefs  in  his  arms. ' 

One  night  he  had  a  moft  profufe  fweat  all 
Over  his  body  and  limbs,  which  quite  deluged 
h*is  bed,  and  for  a  day  or  two  fomewhat  relieved 
his  difficulty  of  breathing,  and  his  pulfe  became 
lefs  irregular :  this  copious  fweat  recurred  three 
or  four  times  at  the  intervals  of  five  or  fix  days, 
^nd  repeatedly  alleviated  his  fymptoms. 

He  was  direfted  one  large  •  fpoonful  of  the- 
above  decbiSion  of  foxglove  every  hour,  till  it 
procured  fome  confiderable  evacuation :  after  he 
had  taken  it  eleven  fucceffive  hours  he  had  a  few 
liquid  flools,  attended  with  a  great  flow  of  urine, 
which  laft  had  4  dark  tinge,  as  if  mixed  with  a  few 
drops  of  blood:  lie  continued  fick  at  intervals 
for  two  days5  but  his  breath  became  quite  eafy, 
and  his  pulfe  quite  regular,  the  fwelling  of  his 
i^s  difappeared,  and  his  appetite  and  flccp  re- 
turned. 

He  then  took  three  grains  of  white  vitriol 
twice  a. day,  with  fome  bitter  medicines,  and  a 
grain  of  opium  with  five  grains  of  rhubarb  every 
night;  was  advifed  to  eat  flofh  meat,  and  fpice, 
as  his  fl:omach  would  bear  it,  with  fmall  beer, 
and  a  few  glafles  of  wine  ;  and  had  iffues  made 
in  his  thighsj  and  has  fufFered  no  relapfe. 

4.  A  lady,  aboiit  fifty  years  of  age,  had  for 
fome  weeks'  great  difficulty  of  breathing,  with 
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very  irregular  pulfc,  and  confiderable  general  de- 
bility :  Ihe  could  lie  down  in  bed,  and  the  urine 
was  in  due  quantity  and  of  the  natural  colour, 
and  Ihe  had  no  pain  or  numbnefs  of  her  arras. 

She  took  one  large  fpoonful  of  the  above 
decodliop  of  foxglove  every  hour,  for  ten  or 
twelve  fucccflive  hours;  was  lick,  and  made  a 
quantity  of  pale  urine  for  about  two  days,  and 
was, quite  relieved  both  of  the  difficulty  of 
breathing,  and  the  irregularity  of  her  pulfe.  She 
then  look  a  grain  of  opium,  and  five  grains  of 
rhubarb,  every  night,  for  many  weeks;  with 
fome  flight  chalybeate  and  bitter  medicines,  and 
has  fuffered  no.relapfe. 

Hydrops  Thoracis. 

6.  A  tradefman,  about  fifty  years  of  age,  be* 
came  weak  and  Ihort  of  breath,  efpecially  on 
increafe  of  motion,  with  pain  in  one  arm,  about 
the  infertion  of  the  biceps  mufcle.  He  obferved 
he-  fometimes  in  the  night  made  an  unufual 
quantity  of  pale  water.  He  took  calomel,  alum, 
and  Peruvian  bark,  and  all  his  fymptoms  in- 
creafed:  his  legs  began  to  fwell  confiderably; 
his  breath  became  more  difficult,  and  he  could 
not  lie  down  in  bed ;  but  all  this  time  he  made  a 
due  quantity  of  flraw-coloured  water. 

The  decoction  of  foxglove  was  given  as  in  the 

preceding  cafes,  which  operated  chiefly  by  purg- 
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ing,  and  feemed  to  relieve  his  breath  for  a  day  or 
two;  but  alfo  feemed  to  contribute  to  weaken 
him. — He  became  after  fome  weeks  univerfally 
dropfical,  and  died  comatofe. 

6.  A  young  ladyof  delicate  conftitiition,  with 
light  eyes  and  hair,  and  who  had  perhaps  lived 
too  abftemioufly  both  in  refpe<5l  to  the  quantity 
and  quality  of  what  Ihe  ate  and  drank,  was  feiz- 
ed  with  great  difficulty  of  breathing,  fo  as  to 
threaten  immediate  death.  Her  extremities  were 
quite  cold,  and  her  breath  felt  cold  to  the  back 
of  one's  hand.  She  had  no  fweat,  nor  could  lie 
down  for  a  fingle  moment ;  and  had  previoufly, 
and  at  prefent,  complained  of  great  weakncfs  and 
pain  and  numbnefs  of  both  her  arms;  had  no 
fwelling  of  her  legs,  no  thirft,  water  in  due 
quantity  and  colour.  Her  lifter,  about  a  year 
before,  was  affliAed  wifh  limilar  fymptoms,  was 
repeatedly  blooded,  .and  died  univei'fally  drop^ 
Ileal.  .  , 

A  grain  of  opium  was  given  immediately,  and 
repeated  every  fix  hours  with  evident  and  amaz- 
ing advantage;  afterwards  a  blifter,  with  chaly- 
beate's,  bitters,  and  eflential  oils,  were  exhibited, 
but  nothing  had  fuch  eminent  efFedl  in  relieving 
the  difficulty  of  breathing  and  coldnefs  of  her 
extremities  as  opium,  by  the  ufc  of  which  in  a 
few  weeks  Ihe  perfeftly  regained  her  health,  and 
has  fuffered  no  relapfe. 

I  i  4  Afclfes. 
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Jlfcites. 

7.  A  young  lady  of  delicate  conilitution  hav- 
jng  been  expofed  to  great  fear,  cold,  and  fatigue, 
j^y  the  overturn  of  a  chaife  in  the  night,  began 
with  pdin  and  tumour  in  the  right  hypochon- 
drium :  in  a  few  months  a  flu6luation  was  felt 
throughout  the  whole  abdomen,  more  diftinclly 
perceptible  indeed  about  the  region  of  the  fto- 
mach ;  fince  the  integuments  of  the  lower  part 
pf  the  abdomen  generally  become  thickened  in 
this  difeaife  by  a  degree  of  anafarca.  Her  legs 
were  not  fwelled,  no  thirft,  water  in  due  quantity 
9ad  colour. — She  took  the  foxglove  fo  as  to  in- 
duce licknefs  and  ftools,  but  without  abating  the 
fwelling,  and  was  obliged  at  length  to  fubmit  to 
the  operation  of  tapping. 

8.  A  man  about  lixty-fcven,  who  had  long 
been  accuftomed  to  fpirituous  potation,  had  fome 
time  laboured  under  afcitcs ;  his  legs  fomcwhat 
fwelled ;  his  breath  eafy  in  all  attitudes ;  no 
appetite ;  great  thirft ;  urine  in  exceedingly  fmall 
quantity,  very  deep  coloured,  and  turbid ;  pulfe 
equal.  He  took  the  foxglove  in  fuch  quantity  as 
vomited  him,  and  induced  ficfcnefs  for  two  daysi( 
but  procured  no  flow  of  urine,  or  diminution  of 
his  fwelling  ;  but  was  thought  to  leave  bim  com 
iiderably  weaker. 

.  9*  A  corpulent  lAan,  accuftomed  to  a  large 
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potation  of  fermented  liquors,  had  vchemeni: 
cough,^difficalt  breathing,  anafarca  of  his  lega^ 
thighs,  and  hands,  and  confiderable  tumour,  with 
evident  flu6luation  of  his  abdomen;  his  pulfe 
Was  equal ;  his  urine  in  fmall  quantity,  of  deep 
colour,  and  turbid.  Thefe  fwellings*  had  beea 
twice  c.onfiderably.  abated  by  draftic  cathartics; 
He  took  three  ounces  of  a  deco6tion  of  foxglove 
(made  by  boiling  one  ounce  of  the  frefh  leaves  ia 
a  pint  of  water)  every  three  hours,  for  two  whole 
days ;  it  then  began  to  vomit  and  purge  him 
violently^  and  promoted  a  great  flow  of  urine; 
he  was  by  thefe  evacuations  completely  emptied 
in  twelve  hours*  After  two  or  three  months  all 
thefe  fymptoms  returned,  and  were  again  re* 
lievcd  by  the  ufe  of  the  foxglove  *  and  thus  in 
Jhe  fpace  of  about  three  years  he  was  about  tea 
times  evacuated,  and  continued  all  that  time  hig 
ufual  potations :  excepting  at  firft^  the  medicine 
operated  only  by  urine,  and  did  not  appear  con- 
fiderably  to  weaken  him. — The  lafi:  time  he  took 
it,  it  had  no  efkS. ;  and  a  few  weeks  afterwards 
he  vomitedagreat  quantity  of  blood,  and  ex- 
pired, 

QUERIES. 

1.  As  the  firfl  fix  of  thefe  patients  had  a  due 
difcharge  of  urine,  and  of  the  natural  colour, 
was  not  the  feat  of  the  difeafe  confined  to  fomc 
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part  of  the  thorax,  and  the  fwelling  of  the  legs 
rather  a  fymptom  of  the  obflru6led  circulation  of 
the  blood,  than  of  a  paralyfis  of  the  cellular  lym* 
J)hatic8  of  thofe  parts  ? 

2.  When  the  original  difeafe  is  a  general 
anafarca,  do  not  the  cutaneous  lymphatics  always 
become  paralytic  at  the  fame  time  with  the  cel- 
lular ones,  by  their  greater  fympathy  with  each 
other  ?  and  hence  the  paucity  of  urine,  and  the 
great  thirft,  diftinguifh  this  kind  of  dropfy  ? 

3.  In  the  anafarca  of  the  lungs,  when  the 
difeafe  is  not  very  great,  though  the  patients 

•  have  confiderable  difficulty  of  breathing  at  their 
lirft  lying  down,  yet  after  a  minute  or  two  their 
breath  becomes  eafy  again ;  and  the  fame  occurs 
at  their  firft  rifing.  Is  not  this  owing  to  the  time 
neceflTary  for  the  fluid  in  the  cells  of  the  Jungs 
to  change  its  place,  fo  as  the  lead  to  incommode 
refpiration  in  the  new  attitude  ? 

-4.  In  the  dropfy  of  the  pericardium  does  not 
the  patient  bear  the  horizontal  or  perpendi- 
cular attitude  with  equal  ea;fe  ?  Does  this  cir- 
cumftancc  diftinguifh  the  dropfy  of  the  pericar- 
dium from  that  of  the  lungs  and  of  the  thorax  ? 

5.  Do  the  univerfal  fweats  diftinguifh  the 
dropfy  of  the  pericardium,  or  of  the  thorax  ?  and 
thofe,  which  cover  the  upper  parts  of  the  body 
only,  the  anafarca  of  the  lungs  ? 

6.  When  in  the  dropfy  of  the  thorax,  the 
patient  endeavours  to  lie  down,  does  not  the 
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^Bxtravaiated  fluid  comprefs  the  upper  parts  of  the 
bronchia,  and  totally  preclude  the  accels  of  air  to 
every  part  of  the  lungs ;  whilft  in  the  perpen- 
dicular attitude  the  inferior  parts  of  the  lungs 
only  are  comprefled  ?  Does  not  fomething  fimi- 
lar  to  this  occur  in  the  anafarca  of  the  lungs, 
when  the  difeafe  is  very  great,  and  thus  prevent 
thofe  patients  alfo  from  lying  down  ? 

7.  As  a  principal  branch  of  the  fourth  cervical 
nerve  of  the  left  fide,  after  having  joined  a 
branch  of  the  third  and  of  the  fecond  cervical 
nerves,  defcending  between  the  fubclavian  vein 
and  artery,  is  received  in  a  groove  formed  for  it  in 
the  pericardium,  and  is  obliged  to  make  a  con- 
fiderable  turn  outwards  to  go  over  the  prominent 
part  of  it,  where  the  point  of  the  heart  is  lodged, 
in  its  courfe  to  the  diaphragm ;  and  as  the  other 
phrenic  nerve  of  the  right  fide  has  a  llraight 
courfe  to  the  diaphragm;  and  as  many  other 
confiderable  branches  of  this  fourth  pair  of  cer- 
vical nerves  are  fpread  on  the  arms ;  does  not  a 
pain  in  the  left  arm  diftinguifh  a  difeafe  of  the 
pericardium,  as  in  the  angina  pectoris,  or  in  tho 
dropfy  of  the  pericardium  ?  and  does  not  a  pain 
or  wcaknefs  in  both  arms  diftinguifh  the  dropfy 
of  the  thorax  ? 

8.  Do  not  the  dropfies  of  the  thorax  and 
pericardium  frequently  exift  together,  and  thus 
add  to  the  uncertainty  and  fatality  af  the  dif- 
eafe? 

9*  Might 
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9.  Might  not  the  foxglove  be  fervice^blc  m 
hydrocephalus  internus,  iq  hydrocele,  and  in 
white  fwclliijgs  of  the  joints  ? 

VI.  0/  cold  S-voeais. 

Thbib  have  been  hiftories  given  of  chronical 
immoderate  fweatings,  which  bear  fome  analogy 
to  the  diabetes.  Dr.  Willis  mentions  a  lady  tlien 
living,  whofe  fweats  were  for  many  years  fo  pro- 
fiife,  that  all  her  bed-clothes  were  not  only  nwif-. 
tencd,  but  deluged  with  them  every  night;  and 
that  many  ounces,  and  fometimes  pints,  of  this 
fweat,  were  received  in  veffels  properly  placed, 
as  it  trickled  down  her  body.  He  adds,  that  fhe 
had  great  thirft,  had  taken  many  medicines,  and 
fubmitted  to  various  rules  of  life,  and  changes  of 
climate,  but  ftill  continued  to  have  thefe  im- 
moderate fweats.  Pharmac.  ration,  de  fudorc 
anglico. 

Dr.  Willis  has  alfo  obfcrved,  that  the  fudor 
anglicanus  which  appeared  in  England,  in  1483, 
and  continued  till  1651,  was  in  fome  refpetfls 
limilar  to  the  diabetes ;  and  as  Dr.  Caius,  who 
faw  this  difeafe,  mentions  the  vifcidity,  as  well  a^ 
the  quantity  of  thefe  fweats,  and  adds,  that  the 
qxtremities  were  often  cold,  when  the  internal 
parts  were  burnt  up  with  heat  and  thirft,  with 
great  and  fpcedy  emaciation  and  debility :  there 
is  great  feafon  to  believe,  that  the  fluids  were 
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abforbcd  from  the  cells  of  the  body  by  the  eel- 
lular  and  cyftic  branches  of  the  Ijmnphatics,  and 
poured  on.  the  fltin  by  the  relTbgr<adc  motions  of 
the  cutaneous  ones. 

Sydenham  has  recorded^  in  the  ftationary 
fever  of  the  year  l685,  the  vifcid  fweats  flowing 
from  the  head,  which  were  probably  from  the 
fame  fource  as  thofe  in  the  fweating  plagd6 
above  mentioned. 

It  is  very  common  in  dropfies  oif  the  cheft  ot 
lungs  to  have  the  difficulty  of  breathing  relieved 
by  copious  fweats,  flowing  fix)m  the  head  and 
neck.  Mr.  P.  about  fifty  years  of  age,  had  for 
many  weeks  been  afflicted  with  anafarca  of  hii 
legs  and  thighs,  attended  with  difficuhy  of  breath- 
ing ;  and  had  ifepeatedly  been  relieved  by  fquill, 
other  bitters,  and  chalybeates. — One  night  the 
diflficulty  of  breathing  became  fo  great,  that  it 
was  thought  he  muft  have  expired;  but  {o 
copious  a  fweat  came  out  of  his  head  and  neck, 
that  in  a  few  hours  fome  pints,  by  eftimation, 
were  wiped  oflf  from  thofe  parts,  and  his  breath 
was  for  a  timfe  relieved.  This  dyfpnoea  and  thefe 
fweats  recurred  at  intervals^  and  after  fome  weeka 
he  ceafed  to  exifl:.  The  Ikin  of  his  head  and 
neck  felt  cold  to  the  hand,  and  appeared  pale  at 
the  time  tliefe  fweats  flowed  fo  abundantly; 
which  is  a  proof,  that  they  were  produced  by  an 
inverted  motion  of  the  abforbcnts  of  thofe  parts : 
for  fweatSj  which  are  the  confequence  of  ^il 
1  inoreafed 
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increafed  adlion  of  the  Sanguiferous  fyftem,  arc 
always  attended   with  a  warmth   of  the  fkin, 
greater  than  is  natur^,  and  a  more  florid  colour ; 
as  the  fweats  from  cxercife,  or  thofe  that  fucceed 
the  cold  fits  of  agues.     Can  any  one  explain  how 
thefe  partial  fweats  fhould  relieve  the  difficulty 
of  breathing  in  anafarca,  but  by  fuppofing  tliat 
the  pulmonary  branch  of  abforbents  drank  up 
the  fluid  in  the  cavity  of  the  thorax,  or  in  the 
cells  of  the  lungs,  and  threw  it  on  the  fldn,. by 
the  retrograde  motions  of  the  cutaneoua  branch  ? 
for,  if  we  could  fuppofe,  that  the  increafed  adion  of 
the  cutaneous  glands  or  capillaries  poured  upon 
the  Ikin  this  fluid,  previoufly  abforbed  from  tlie 
lungs ;  why  is  not  the  whole  furface  of  the  body 
covered  with  fweat  ?  why  is  not  the  Ikin  warm  ? 
Add  to  this,  that  the  fweats  above  mentioned  were 
clammy  or  glutinous,  which  the  condenfed  per- 
fpirable  matter  is  not ;  whence  it  would  feem  to 
have  been  a  different  fluid  from  that  of  common 
perfpiration. 

Dr.  Dobfon,  of  Liverpool,  has  given  a  very 
ingenious  explanation  of  the  acid  fweats,  which 
he  obferved  in  a  diabetic  patient — he  thinks  part 
of  the  chyle  is  fecreted  by  the  fkin,  and  after- 
wards undergoes  an  acetous  fermentation. — Can 
the  chyle  g;et  thither,  but  by  an  inverted  lyiction 
of  the  cutaneous  lymphatics  ?  in  the  fame  manner 
9S  it  is  carried  to  the  bladder,  by  the  inverted  mo- 
tions of  the  urinary  lymphatics.  Medic.  Obfervat. 

and  Enq.  London,  vol.  y. 
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Are  not  the  cold  fweats  in  fome  fainting  fits, 
and  in  dying  people,  owing  to  an  inverted  motion 
of  the  cutaneous  lymphatics  ?  for  in  thcfe  therd 
can  be  no  increafed  arterial  or  glandular  a6tion. 

Is  the  difficulty  oCbreathing,  arifing  from  ana- 
farca  of  the  lungs,  relieved  by  fweats  from  the 
head  and  neck ;  whilft  that  difficulty  of  breath- 
ing,  which  arifes  from  a  dropfy  of  the  thorax,  or 
pericardium,  is  never,  attended  with  thefe  fweats 
of  the  head  ?  and  thence  can  thefe  difeafes  be  dif- 
tinguifhed  from  each  other?  Do  the  periodic 
returns  of  no6lurnal  afthma  rife  from  a  temporary 
dropfy  of  the  lungs,  coUedled  during  their  more 
torpid  ftate  in  found  fleep,  and  then  re-abforbed 
by  the  vehement  efforts  of  the  difordered  organs 
of  refpiration,  and  carried  off  by  the  copious 
fweats  about  the  head  and  neck  ? 

More  extenfive  and  accurate  difle<9:ions  of  the 
lymphatic  fyftem  are  wanting  to  enable  us  to  un- 
ravel thefe  knots  of  fcience. 


VII.  Tranjlatlons  of  Matter^  of  Chyle ^  of  Milk,  of 
Urine.  Operation  of  purging  Drugs  applied  ex^ 
temally. 

1.  The  tranflations  of  matter  from  one  part  of 
the  body  to  another,  can  only  receive  an  expla- 
nation from  the  do6bine  of  the  occafional  retro- 
grade motions  of  fome  branches  of  the  lymphatic 

fyftem : 
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fy&em  i  for  how  can  itiatter,  abforbed  and  mixed 
with  the  whole  raali  of  blood,  be  fo  haftily  col- 
k<Sted  again  in  arty  one  part  ?  and  is  it  not  an 
immutable  law,  in  animal  bodies,  that  each  gland 
can  feerete  no  other,  but  its  own  proper  fluid  ? 
which  is,  in  part,  fabricated  in  the  very  gland  by 
an  animal  procefs,  which  it  there  undergoes  c 
©f  thefe  puxulent  tranflations  innumerable  and 
very  rcmarkablc.inliances  are  recorded.  . 

8.  The  chyle,  which  is-  {ctn  among  the  mate* 
rials  thrown  up  by  violent  vomiting,  or  ill  pui^* 
ing  flools,  can  only  come  thither  by  its  having 
been  poured  into,  the  bowels  by  the  inverted  mo* 
tions  of  ihe  ladeals:  for  our  aliment  is  liot  con- 
verted into  chyle  in  the  flomach  or  inteftines  by 
a  chemical  proccfs,  but  is  made  in  the  very 
mouths  of  the  ladcals;  or  in  the  mefcntcric 
glands;  in  the  fame  manner  as  other  fecreted 
fluids  are  made  by  an  animal  proccfs  in  their 
adapted  glands. 

Here  a  curious  phaenomenon  in  the  exhibition 
of  mercury  is  worth  explaining : — If  a  moderate 
dofe  of  calomel,  as  fix  or  ten  grains,  be  fwallow* 
cd,  and  within  one  or  two  days  a  cathartic  is 
given,  a  falivation  is  prevented :  but  after  three 
or  four  days,  a  falivation  having  come  on,  re- 
peated purges  every  day,  for  a  week  or  two,  are 
acquired  to  eliminate  the  mercury  from  the  con-^ 
ftitution.  For  this  acrid  metallic  preparation, 
being  abforbed  by  the  mouths  of  the  laAcals,  con- 
tinues^ 
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tinues  for  a  time  arrefted  by  the  mefcnteric 
glands,  (as  the  variolous  or  venereal  poifons 
fwell  the  fubaxillar  or  inguinal  glands):  and, 
during  the  operation  of  a  cathartic,  is  returned 
into  the  inteftines  by  the  inverted  adiori  of  the 
laftcalsj  and  thus  carried  out  of  the  fyftem. 

Hence  we  underftand  the  ufe  of  vomits  or 
purges,  to  thofe  who  have  fwallowed  either  con- 
tagious or  poifohous  materials,  even  though  exhi- 
bited a  day  or  even  two  days  after  fuch  accidents; 
namely,  that  by  the  retrograde  motions  of  the 
laAeals  and  lymphatics,  the  material  ftill  arrefted 
in  the  mefenteric,  or  other  glands,  may  be  elimi- 
nated from  tlie  body. 

3.  Many  inftanccs  of  milk  and  chyle  found  ia 
ulcers  are  giveii  by  Haller,  El.  Phyliol.  t.  vii. 
p.  12,  23,  which  admit  of  no  other  explanation 
than  by  fuppofing,  that  the  chyle,  imbibed  by  one 
branch  of  the  abforbent  fyflem,  was  carried  to 
the  ulcer,  by  the  inverted  motions  of  another 
branch  of  the  fame  fyftem. 

4.  Mrs.  P.  on  the  fecond  day  after  delivery, 
was  feized  with  a  violent  purging,  in  which, 
though  opiates,  mucilages,  the  bark,  and  tefta- 
cea  were  profufely  ufed,  continued  riiany  days, 
till  at  length  Ihe  recovered.  During  the  time  of 
this  purging,  no  milk  could  be  drawn  from  her 
bfeafts ;  but  the  ftools  appeared  like  the  curd  of  . 
iTiilk  broken  into  fmall  pieces.  In  this  cafe,  was 
not  the  milk  taken  up  from  the  follicles  of  the 
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perioral  glands,  and  thrown  on  the  inteftioes, 
by  a  retiK^rcflion  of  iht  intcftinal  abfoi4>entB? 
for  hoNV  can  we  for  a  nionient  fufpe6l  that  the 
inuooua  glands  of  tl*e  in  left  ines  could  feparate  pure 
TOilk  from  the  blood  ?  '  Dr.  Stnellie  has  obierved, 
that  loofe  ftools,  mixed  with  milk,  which  is 
curdled  in  the  intciiines,  frequently  relieves  the 
turgefcency  of  the  bitalls  of  thofe  \^o  fludioufly 
repel  their  milk*  Cafes  in  Midwifery^  43>  No. 
2-  1  * 

5.  J. F.Meckel  obferved  in  a  patient, whofe 
urine  was  in  fmall  quantity  and  high  coloured, 
.that  a  copious  fweat  under  the  arm-pits,  of  a 
perfe6lly  urinous  fmell,  ftained  the  linen ;  which 
ceaftd  again  when  the  uiual  quantity  of  ui'ine  was 
difcharged  by  the  urethra.  Here  we  muft  be- 
lieve fix)m  analogy,  that  the  urine  was  firft  fe- 
.creted  in  the  kidneys,  then  re-ablorbed  by  thein- 
crcafcd  a(5tion  of  the  urinary  lymphatics,  and 
laftly  carried  to  the  axillae  by  the  retrograde  mo- 
tions of  the  lymphatic  branches  of  thofe  parts. 
As  in  the  jaundice  it  is  neceflary,  that  the  bile 
fliould  firft  be  fccreted  by  the  liver,  and  re-ab- 
forbed  into  the  circulation,  to  produce  the  yel- 
lownefs  of  the  Ikin ;  as  was  formerly  demonftrat- 
cd  by  the  late  Dr.  Munro,  (Edin.  Medical  Ef- 
fays)  and  if  in  this  patient  the  urine  had  been  re- 
abforbed  into  the  mafs  of  blood,  as  the  bile  in  the 
jaundice,  why  was  it  not  detcdled  in  other  parts 
of  the  body,  as  well  as  in  the  arm-pits  ? 

6.  Cathartic 
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6.  Cathartic  and  vermifuge  medicines  applied 
externally  to  the  abdomen^  fcem  to  be  taken  up 
by  the  cutaneous  branch  of  lymphatics,  and  pour- 
ed on  the  inteftincs  by  the  retrograde  motions  of 
the  Ia6leals,  without  having  pafTed  thq  circu* 
Jation. 

For  when  the  draflic  purges  are  taken  by  the 
mouth,  they  excite  the  lac^lcals  of  the  inteflines 
into  retrograde  motions,  as  appears  from  the 
chyle,  which  is  found  coagulated  among  the 
faeces,  as  was  Ihewn  above,  (feft.  2  and  4.)  And, 
as  the  cutaneous  lymphatics  are  joined  with  the 
ladleals  of  the  inteftines,  by  frequent  anaflomofes; 
it  would  be  more  extraordinary,  when  a  ftrong 
purging  drug,  abforbed  by  the  Ikin,  is  carried  to 
the  anaftomofing  branches  of  the  ladleals  un- 
changed^ if  it  (hould  not  excite  them  into*  retro* 
grade  a6lion  as  efficacioully,  as  if  it  was  taken  by 
the  mouth,  and  niixed  with  the  food  of  the  fto- 
macb. 

Villi  Circuniftances  hy  which  the  Fluids,  that  are 
effu/ed  by  the  retrograde  Motions  of  the  ah/orhent 
Vejfels^  are  diJHnguiJIied. 

3 .  We  frequently  obfervie  an  unufual  quantity 

of  mucus  or  other  fluids  in  fome  diieafes,  al- 

.  though  the  aftion  of  the  glands,  by  which  thofc 

fluids  are  fcparate<l  from  the  blood,  is  not  un- 

ufuaHy  increafed ;  but  when  the  power  of  ab- 

K  k  !^  forption 
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forption  alone  is  diminilhed.  Thus  the  catarrhal 
humour  from  the  noftrils  of  fome,  who  ride  in 
frofty  weather ;  and  the  tears,  which  run  down 
the  cheeks  of-  thofe,  who  have  an  obftruAion  of 
the  pun6la  lacrymalia ;  and  the  ichor  of  thofe 
phagedenic  ulcers,  which  are  not  attended  with 
inflammation,  are  all  inflances  of  this  circum- 
jlance. 

Thefe  fluids  however  are  eafily  difldnguifhed 
from  others  by  their  abounding  in  ammoniacal  or 
muriatic  falts ;  whence  they  inflame  the  circum- 
jacent Ikin  :  thus  in  the  catarrh  the  upper  lip 
becomes  red  and  fwelled  from  the  acrimony  of 
the  mucus,  and  patients  complain  of  the  feltnefs 
of  its  tafl:e.  The  eyes  and  cheeks  are  red  with 
the  corrofive  tears,  and  the  ichor  of  fome  herpe- 
tic eruptions  erodes  far  and  wide  the  contiguous 
parts,  and  is  pungently  fait  to  the  tafte,  as  fome 
patients  have  informed  me. 

Whilft,  on  the  contrary,  thofe  fluids,  which 
arc  cffufed  by  the  retrograde  adion  of  the  lym- 
phatics, are  for  the  mofl:  part  mild  and  innocent; 
as  water,  chyle,  and  the  natural  mucus:  or  they 
take  their  properties  from  the  materials  previoufly 
abforbed,  as  in  the  coloured  or  vinous  urine,  or 
that  fcented  with  afparagus,  defcribed  before. 

2.  Whenever  the  fecretion  of  any  fluid  is  in- 

creafed,  there  is  at  the  fame  time  an  increafed 

heat  in  the  part ;  for  the  feCreted  fluid,  as  the 

bilcj,  did  not  previoufly  exift  in  the  mafs  of  blood, 

1  but 
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but  a  new  combination  is  produced  in  the  glandl 
Now  as  folutions  are  attended  with  cold,  fo  com- 
binations are  attended  with  heat;  audit  is  pro- 
bable the  lum  of  the  heat  given  out  by  all  the  fe- 
creted  fluids  of  animal  bodies  may  be  the  cauCe 
of  their  general  heat  above  that  of  the  atmo- 
fphere.  \ 

Hence  the  fluids  derived  from  increafed  fe- 
cretions  arc  readily  diflinguifhed  from  thofe  ori- 
ginating from  the  retrograde  motions  of  the  lym- 
phatics :  thus  an  increafe  of  heat  either  in  the 
difeafed  parts,  or  difFufed  over  the  whole  body, 
is  perceptible,  when  copious  bilious  fl:ools  are 
confequent  to  an  inflamed  liver ;  or  a  copious 
mucous  falivation  from  the  inflammatory  angina. 

3.  When  any  fecreted  fluid  is  produced  in  an 
unufual  quantity,  and  at  the  fame  time  the  power 
of  abforption  is  increafed  in  equal  proportion, 
not  only  the  heat  of  the  gland  becomes  more  in- 
tenfe,  but  the  fecreted  fluid  becomes  thicker  and 
milder,  its  thinner  and  faline  parts  being  re-ab- 
forbed:  and  thefe  are  difi:inguifliable  both  by 
their  greater  confiftence,  and  by  their  heat,  from 
the  fluids,  which  are  effufed  by  the  retrograde 
motions  of  the  lymphatics;  as. is  obfervable  to- 
wards the  termination'  of  gonorrhoea,,  catarrh,  , 
chmcough,  and  in  thofe  ulcers,  which  are  faid 
to  abound  with  laudable  pus. 

4.  When  chyle  is  obferved  in  fl:ools,  or  among 
i^e  materials  ejedled  by  vomit,  we  may  be  confi- 
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dent  it  muft  have  been  brought  thither  by  the  re- 
trograde motions  of  the  lacfteals ;  for  chyle  docis 
not  previoufly  exill  amid  the  contents  of  the  in- 
teftines,  but  is  made  in  the  very  mouths  of  the 
la<^eals,  as  was  before  explained. 

5.  When  chyle,  milk,  or  other  extraneoua 
fluids  are  found  in  the  urinary  bladder,  or  in  any 
other  excretory  receptacle  of  a  gland ;  no  one 
can  for  a  moment  believe,  that  thefe  have  been 
tollc6led  from  the  mafs  of  blood  by  a  morbid  fe- 
cretion,  as  it  contradidis  all  analogy. 


^ Aurea  durae 

Mala  fcrant  quercus  ?    Narcifco  floreat  alnus  ? 
Pinguia  corticibus  fudent  eledlra  myricge  ? 

Virgil. 


IX.  Retrograde  Motions  of  l^egeiahle  JulceS.^ 

There' are  bciidcs  feme  motions  of  the  fap  in 
vegetables,  which  bear  analogy  to  our  prefent 
fubjedt ;  and  as  the  vegetable  tribes  are  by  many 
philofophers  held  to  be  inferior  aniipals,  it 
may  be  a  matter  of  curiofity  at  leaft  to  obferve, 
that  their  abforbcnt  veffels  fcem  evidently,  at 
times,  to  be  capable  of  a  retrograde  motion. 
Mr.  Perault  cut  off  a  forked  branch  of  a  tree, 
with  the  leaves  on;  and  inverting  one  of  the 
forks  into  a  vcfTel  of  water,  obferved,  that  the 
leaves  on  the  other  branch  continued  green  much 
longer  than  thofe  of  a  fimilar  branch,  cut  off 
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from  the  fame  tree ;  which  flvews,  that  the  wa- 
ter from  the  veflel  was  carried  up  one  part  of  the  • 
forked  branch,  by  the  retrograde  motion  of  its 
veffels,  and  fupplied  nutriment  forae  time  to  the 
'other  part  of  the  branch,  which  was  out  of  the 
water.  And  the  celebrated  Dr,  Hales  found,  by 
numerous  very  accurate  experiments,  that  the 
fap  of  trees  rofe  upwards  during  the  warmer 
'hours  of  the  day,  and  in  part  defcendcd  agaiix 
during  the  cooler  ones.     Vegetable  Statics. 

It  is  well  known  that  the  branches  of  willows, 
and  of  many  other  trees,  will  either  take  root  in 
the  earth  or  ingraft  on  other  trees,  fo  as  to  have 
their  natural  dirc<ftion  inverted,  and  yet  fiourilh 
with  vigour. 

Dr.  Hope  has  alfo  made  this  pleafing  experi- 
ment, after  the  manner  of  Hales-^he  has  placed 
a  forked  branch,  cut  from  one  tree,  ere6l%  be- 
tween two  others;  then  cutting  off  a  part  of  the 
bark  from  one  fork  applied  it  to  a  fimilar  branch 
of  one  of  ther  trees  in  its  vicinity ;  and  tlie  fame 
of  the  other  fork ;  fo  that  a  tree  is  feen  to  grow 
fufpended  in  the  air,  between  two  other  trees; 
which  fupply  their  fofter  friend  with  due  nou-^ 
rifhment 

Miranturque  novas  frondcs,  et  non  fua  poma. 

All  thefe  experiments  clearly  evince,  that  the 

juices  of  vegetables  can  occafionally  pafs  either 

upwards  or  downwards  in  their  abforbent  fyftem 

of  veffels. 

K  k  4  X.  Ohje£tions 
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X.  Ohjedlions  anfwered. 

The  following  experiment,  at  firft  view,  would 
feem  to  invalidate  this  opinion  of  the  retrograde 
motions  of  the  lymphatic  veffels,  in  fome  difeafes. 

About  a  gallon  of  milk  having  been  given  to 
a  hungry  fwine,  he  was  fuffcred  to  live  abbut 
an  hour,  and  was  then  killed  by  a.ftroke  or  two 
on  his  head  with  an  axe. — On  opening  his  belly 
the  la(ftcals  were  well  feen  filled  with  chyle  ;  on 
irritating  many  of  the  branches  of  them  with  a 
knife,  fhey  did  not  appear  to  empty  themfelvcs 
haftily;  but  they  did  however  carry  forwards 
their  contents  in  a  little  tirne. 

I  then  pafled  a  ligature  round  feveral  branches 
of  ladeals,  and  irritated  {hem  much  with  a  knife 
beneath  the  ligature,  but  could  not  make  them 
regurgitate  their  contained  fluid  into  the  bowels. 

I  am  not  indeed  certain,  that  the  nerve  was  not 
at  the  fame  time  included  in  the  ligature,  and 
thus  the  lymphatic  rendered  unirritable  or  life-* 
lefs ;  but  this  however  is  certain,  that  it  is  not 
any  quantity  of  any  flimulus,  which  induces  the 
veflels  of  animal  bodies  to  revert  their  motions; 
but  a.  certain  quantity  of  a  certain  ftimulus,  as 
appears  from  wounds  in  the  flomach,  which  do 
pot  produce  vomiting;  and  wounds  of  the  intef* 
tines,  \yhich  do  not  produce  the  cholera  mor- 
bus, 
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At  Nottingham,  a  few  years  ago,  two  Ihoc- 
makers  quarrelled,  and  one  of  them  witli  a  knife, 
wTiich  tliey  ufe  in  their  occupation,  ftabbcd  his 
companion  about  the  region  of  the  ftomach*  Oa 
opening  the  abdomen  of  the  wounded  man  after 
his  death  the  food  and  medicines  he  had  taken 
were  in  part  found  in  the  cavity  of  the  belly,  on 
the  outfide  of  the  bowels ;  and  there  was  a  wound 
about  half  an  inch  long  at  th?  bottom  of  the 
ilomach;  which  I  fuppofe  was  diftended  with 
liquor  and  Jbod  at  the  time  of  the  accident ;  and 
thence  was  more  liable  to  be  injured  at  its  bot- 
tom :  but  during  the  whole  time  he  lived,  which 
was  about  ten  days,  he  had  no  efforts  to  vomit, 
nor  ever  even  complained  of  being  lick  at  the 
ftomach !  Other  cafes  fimilar  to  this  are  men- 
tioned in  the  philofophical  tranfactions. 

Thus,  if  you  vellicate  the  throat  with  a  feather, 
naufea  is  produced;  if  you  wound  it  with  a  pen- 
knife, pain  is  induced,  but  not  ficknefs.  So  if 
the  foies  of  the  feet  of  children  or  their"  armpits 
are  tickled,  convulfive  laughter  is  excited,  which 
ceafes  the  moment  the  hand  is  applied/  fo  as  to 
rub  them  more  forcibly. 

The  experiment  therefore  above  related  upon 
the  la^leais  of  a  dead  pig,  which  were  included  . 
in  a  fl:ri6l  ligature,  proves  nothing ;  as  it  is  not 
the  quantity,  but  the  kind  of  ftimulus,  which 
excites  the  lymphatic  vcffels  into  retrograde 
piotion. 

XI.  Th 
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XI.  The  Caufes  whkh  induce  the  retrograde  Mo^ 
tiom  of  anhnal  Vejfeh ;  and  the  Mediants  hy 
which  the  natural  Motions  are  refiored. 

1.  Such  is  the  conftrucSlion  of  animal  bodies, 
that  all  their  parts,  which  are  fubjedled  to  lefs 
ftimuli.tban  nature  defigned,  perform  their  func- 
tions with  lefs  accuracy:  thus,  when  too  watery 
or  too  acefcent  food  is  taken  into  the  fiomach, 
indigeftion,  and  flatulency,  and  heartburn  fuc- 
ceed* 

a.  Another  liaw  of  irritation,  connate  with  our 
exiftencc,  is,  that  all  thofe  parts  of  the  body, 
which  have  previoufly  been  expofed  )to  too  great 
a  quantity  of  fuch  ftimuli,  as  ftrongly  affe<^ 
them,  become  for  fome  time  afterwards  difobe- 
dient  to  the  natural  quantity  of  their  adapted  fti- 
muli.— ^Thus  the  eye  is  incapable  of  feeing  ob- 
je<5ls  in  an  obfcure  room,  though  the  iris  is  quite 
dilated,  after  having  been  expofed  ^o  the  meri- 
dian fun. 

3.  There  is  a  third  law  of  iipritation,  that  all 
the  parts  of  our  bodies,  which  have  been  lately 
fubje<5led  to  lefs  ftimulus,  than  they  have  been 
accuftomcd  to,  when  they  are  expofed  to  their 
ufual  quantity  of  ftimulus,  are  excited  into  more 
energetic  motions:  thus  when  we  come  from  a 
dulky  cavern  into  the  glare  of  daylight^  our  eyes 

arc 
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are  dazzled;  apd  after  emerging  from  the  coW 
bath,  the  fltiii  becomes  warm  and  red. 

4.  There  is  a  fomth  law  of  irritation,  that  ali 
the  parts  of  our  bodies,  which  are  fubjccfted  to 
ftill  ftronger  ftimuli  for  a  length  of  time,  becoriio 
torpid,  and  tcfufe  to  obey  even  thefe  ftronger  fti- 
muli; and  thence  do  their  offices  very  imper- 
fedtly. — ^Thus,  if  any  one  looks  earneftly  for  fomc 
minutes  on  an  area,  an  inch  diameter,  of  red 
iilk,  placed  on  a  fheet  of  white  paper,  the  image 
of  tlie  filk  will  gradually  become  pale,  ^d  at 
length  totally  vanifh. 

5.  Nor  is  it  the  nerves  of  fenfe  alone,  as  the  op- 
tic and  auditory  nerves,  that  thus  become  torpid> 
when  the  ftimulus  is  withdrawn  or  their  irritabi- 
lity  decreafed;  b^t  the  motive  mufclcs,  when  ' 
they  are  deprived  of  their  natural  ftimuli,  or  of 
their  irritability,  become  torpid  and  paralytic;  as 
is  fe^n  in  the  trenralous  hand  of  the  drunkard  in 

a  morning ;  and  in  the  awkward  ftcp  of  age. 

The  hollow  mufcles  alfo,  of  which  the  various 
veflels  of  the  body  are  conftru(?led,  when  they 
are  deprived  of  their  natural  ftimuli,  or  of  their 
due  degitee  of  irritability,  not  only  become  tre- 
tnulous,  as  the  arterial  pullations  of  dying  people; 
but  alfo  frequently  invert  their  motions,  as  in  vo-« 
miting,  in  hyftei-ic  fiifFocations,  and  diabetes 
above  deicribed. 

I  mufl:  beg  your  patient  attention,  for  ^  few 
3  moments^ 
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moments,  whilll  I  endeavour  to  explain,  how  the 
retrograde  adlions  of  our  hollow  mufcles  are  the 
confequence  of  their  debility  ;.  as  the  tremulous 
a6lions  of  the '  folid  mufcles  are  the  confequence 
of  their  debility.  When,  through  fatigue,  a 
mufcle  can  a6l  no  longer;  the  antagonift  muf- 
cles, either  by  their  inanimate  elafticity,  or 
by  their  animal  adlion,  draw  the  limb  into  a 
contrary  direcSlion :  in  the  folid  mufcles,  as  thofe 
of  locomotion,  their  adtions  are  affociated  in 
tribes,  which  have  been  accuftomed  to  fynchro- 
nous  adion  only ;  hence  when  they  are  fatigued, 
only  a  lingle  contrary  effort  takes  place ;  which 
is  either  tremulous,  when  the  fatigued  mufcles 
are  again  immediately  brought  into  a6lion ; 
or  it  is  a  pandiculation,  or  ftretching,  where 
they  are  not  inunediately  again  brought  into 
adlion. 

Now  the  motions  of  the  hollow  mufcles,  as 
they  in  general  propel  a  fluid  along  their  cavities, 
are  aflbciated  in  trains,  which  have  been  accuf- 
tomed to  fucceflive  actions :  hence  when  one  ring 
of  fuch  a  mufcle  is  fatigued  from  its  too  great  de- 
bility, and  is  brought  into  retrograde  ailion,  the 
next  ring  from  its  aflbciation  fells  fucceflively  into 
retrograde  aftion;  and  fo  on  throughout  the 
whole  canal.     See  Se£l.  XXV.  6. 

6.  But  as  the  retrograde  motions  of  the  flo* 
mach,  oefophagus,  and  fauces  in  vomiting  are. 
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as  it  were,  apparent  to  the  eye;  we  lliall  copfi- 
der  this  operatioil  more  minutely,  that  the  fimi- 
lar  operations  in  the  more  recondite  parts  of  our 
fyftem  may  be  eafier  underftood.  ^    , 

From  certain  naufeous  ideas  of  the  mind,  from 
an  ungrateful  tafte  in  the  mouth,  or  from  foetid 
fmcUs,  vomiting  is  fometimes  iuftantly  excited ; 
or  even  from  a  ftroke<>n  the  head,  or  from  the 
vibratory  motions  of  a  Ihip ;  all  which  originate 
from  aflbciation,  or  fympathy.  See  Se6l.  XX* 
on  Vertigo. 

But  when  the  llomach  is  fubje(9:ed  to  a  lefs  fti- 
fnulus  than  is  natural,  according  to  the  firft  law 
of  irritation  mentioned  above,  its  motions  become 
difturbed,  as  in  hunger ;  firft  pain  is  produced, 
then  ficknefs,  and  at  length  vain  efforts  to  vomit, 
as  many  authors  inform  us. 

But  when  a  great  quantity  of  wine,  or  of 
opium,  is  fwallowed,  the  retrograde  motions  of 
the  ftomach  do  not  occur  till  after  feveral  mi- 
nutes, or  even  hours;  for  when  the  power  of 
fo  flrong  a  ftimulus  ceafes,  according  to  the  fe- 
cond  law  of  irritation,  mentioned  above,  the 
periftaltic  motions  become  tremulous,  and  at 
length  retrograde;  as  is  well  known  to  the 
drunkard,  who  on  the  next  morning  hbs  ficknefs' 
and  vomitings. 

When  a  Hill  greater  quantity  of  wine,  or  of 
opium,  or  when  naufeous  vegetables,  or  ftrong 

bitters, 
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bitters,  or  metallic  falts,  are  taken  into  the  fto- 
mach,  they  quickly  indiibe  voroitixig ;  though  all 
thcfc  in  lefs  dofes  excite  the  itoiimch  into  more 
energetic  action,  and  ftrer^then  the  digeftion ; 
as  the  flowers  of  cliamomile,  and  the  vitriol  of 
Einc:  for,  according  to  the  fourth  law  of  irrita- 
tion,  the*ftomach  will  not  long  be  obedient  to  a 
ifiimulus  fo  much  greater  than  is  natural ;  but 
its  adlion  becomes  lirii  tremiilous  and  then  retro- 
grade. 

7.  When  the  motions  of  any  veflels  become 
retrograde,  lefs  heat  ©f  the  body  is  produced  ;  for 

-  in  paroxyfms  of  vomiting,  of  hyfieric  aifetSions, 
of  diabetes,  of  afthraa,  the  extremities-  of  the 
body  are  cold:  hence  we  may  conclude,  tliat 
thefe  fymptoms  arile  from  tlie  debility  of  the 
parts  in  a6lion  ^  for  an  inci^afe,  of  mufciilar  ao* 
tion  is  always  attended  with  increafe  of  heat. 

8.  But  as  animal  debility  is  owing  to  defc6l  of 
ilimulus,  or  to  deleft  of  irritability,  as  fhewn 
above,  the  method  of  cure  is  calily  deduced: 
when  the  vafcular  mufcles  are  not  excited  into 
their  due  a6lion  by  the  natural  ftimuli,  we  fhould 

'  exhibit  thofe  medicines,  which  poflTcfs  a  fliU 
greater  degree  of  ftimulus;  .amongfl  lliefe  arc 
the  foetids,  the  volatiles,  aromatios,  bitters,  me- 
tallic falts,  opiates,  wine,  which  indeed  ihould 
be  given  in  fmall  dofes,  and  frequently  repeated. 
To  thefe  Ihould  be  added  conllant,  but  moderate 

•  exercife. 
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^xercife,  checrfulnefs  of  mind,  and  change  of 
country  to  a  warmer  climate;  and  perhaps  oo» 
cafionally  the  external  ftimnius  of  blifters. 

It  is  alfo  freqaently  ufcful  to  diminiih  the 
quantity  of  natural  ftimulus  for  a  Ihort  time,  by 
which  afterwards  the  irritability  of  tbe"fyftem 
becomes  increafcd ;  according  to  the  third  law  of 
irritation  above  mentioned,  hence  the  ufe  of  baths 
ibmewhat  colder  than  animal  heat,  and  of  equi- 
tation in  the  open  air^ 


The  catalogue  of  difeafes  owing  to  the  retrograde 
motions  of  lymphatics  is  here  omitted^  as  it  will  ap^ 
pear  in  thejecond  ^volume  of  this  work.  The  foU 
lowing  is  the  conclujion  to  this  thejis  of  Mr, 
Charles  Darwin. 

Thus  have  I  endeavoured  in  a  concife  man- 
ner to  explain  the  numerous  difeafes,  which  de- 
duce their  origin  from  the  inverttrl  motions  of  the 
follow  mufcles  of  our  bodies :  and  it  is  probable, 
that  Saint  Vitus's  dance,  and  the  Hammering  of 
fpeech,  originate  from  a  fimilar  inverted  order  of 
the  affociated  motions  of  fomc  of  the  folid  muf- 
cles ;  which,  as  it  is  foreign  to  my  prefcnt  pur- 
pofe,  I  Ihall  not  here  difcufs. 
■    I  beg,  iiluftrious  profcffors,  and  ingenious  fel- 
low-fludents,  that  you  will  recoiled  how  dif- 
ficult 
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ficult  a  talk  I  have  attempted,  to  evince  the  re- 
trograde ipotions  of  the  lymphatic  veffels,  when 
the  veffels  themfelves  for  fo  many  ages  cfcaped 
the  eyes  and  glafles  of  philofophcrs :  and  if  you 
are  not  yet  cdlxvinced  of  the  truth  of  this  theory, 
hold,  I  entreat  you,  your  minds  in  fufpenfe^  till 
Anatomy  draws  her  fword  with  happier  omens, 
cuts  afunder  the  knots,  which  entangle  Physi- 
ology ;  and,  like  an  augur  infpetfting  the  im- 
molated vicftim,  announces  to  mankind  the  wiC* 
dom  of  HEAVEN.     . 
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ADDITION.    0»  PiGUR«. 

I  feci  myfelf  much  obliged  by  the  acQtirate 
tttention  given  to  the  firft  volume  of  Zoonomi% 
and  by  tlie  ingenious  criticifms  beftowed  on  it, 
by  the  learned  writers  of  that  article  both  in  the 
Analytical  and  Englifli  Reviews.  Some  circum- 
itances,  in  which  their  fentiments  do  not  accord 
with  thofe  cxprefled  in  the  work,  I  intend  to 
reconfider,  and  to  explain  further  at  ibme  future 
time.  One  thing,  m  which  both  thefe  gentle- 
men feem  to  diiTent  from  me,  I  fhall  now  men- 
tion, it  is  concerning  the  manner,  in  which  we 
acquire  the  idea  of  figure;  a  circumftance  of 
great  importance  in  the  knowledge  of  our  intei^ 
h&,  as  it  ihews  the  caufe  of  the  accuracy  of  our 
ideas  of  motion,  time,  fpace,  dumber,  and  of  the 
mathematical  fciences,  which  are  concerned  in 
thfe  menfurations  or  proportions  of  figure. 

This  t  imagine  may  have  in  part  arifen  from 
the  prepoflellion,  which  has  almoft  imiverfally 
prevailed,  that  ideas  aie  immaterial  beingsf,  and 
therefore  pofiefs  no  properties  in  common  with 
folid  matter.  Which  I  fuppofe  to  be  a  fanciful 
hypothefi?,  like  the  fiories  of  ghofts  and  appa- 
-  ritions,  which  have  fo  long  amufcd,  and  ftiU 
amufe  the.  credulous  without  any  foundation  in 
natm-e. 

y  The  exifience  of  our  own  bodies,  artdrQf  thgir 
VOL.  I.  LI  .  folidit)V 
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Iblidity,  and  of  their  figure,  and  of  their  motions, 
is  taken  fof  granted  lin  my-neoovint  of  ideas  ; 
bccaufc  the  ideas  themfelves  are  believed  to  con- 
fift  of  motions  or  configurations  of  loLid  fibres  ; 
and  the  qixeflion  noyr  propgfed .  is, .  how  we 
become  acquainted  with  the  figures  of  bodies 
external  to  our  organs  of  lenfe  ?  Which  I  can 
only  repeat  from  what  is;  mentioned  in  Sedl. 
XIV.  2.  2..  that  if  p^rt  of  .an  ovgan  of  fenfe  be 
ftimulated  into  aftion,  a^  of  the  feafe  of  touchy 
that  part  fo  ftimulatpcj  into  aftiop  mull  pofiiefs 
figure,  which  ip3ufi  be  fimilaf  to  ,ihe  figuije  of  the 
body,  whiqh  fliipylatcs  it.  .  - 

•  Another  previous  prepOflefiSon  of  the  mindj, 
whioh  may  have  rendered  the  manner  of  our 
acquiring  the  knowledge  pf  figure  left  intel- 
ligible, may  have  arifcn  ,.fFQgi  .t^e  CQ^pipon  c^i- 
nion  of  the  perceiving;  faculty  residing  in  the 
h^ad ;  :wherpas  our- daily  experience  fliews,  that 
our  perception  (which  confifis  of  an  idea,  and  of 
the  pkafure  or  pain,  it  occ^fic«s)  exifts.  princi- 
pally in  the  organ  of  fenfe,.  which  is  ftimalatcd 
into  action?  as  every:  one,  .who  bums  his  finger 
in  the  candle,  muft  be  bpld  to  <leny. 

When  an  ivory  triangle  ie  preflbd  on  the  palm 
of  the  hand,  the  figure  of  the  furface  of  the  part 
of  the  organ  of  touch  thus  compreffed  is  a  trian- 
gle, refembling.  in  figiure  the  figure  of  the  ex- 
ternal body,  which  comprcfles  it.  The  a6li(m  of 
the  ftimtilWcd  fib^s^  w^ich  conHitnte  the  ide« 

•  I.*  L,'^:  3  I    '  of 
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of  bardnefeaflU  of  figure .remam^ti^-this' part  q£. 
th?  Icnfarium,  whJQh^lprm&thG  fcnfe<)f  touch  j- 
but  the  fenforial  moliQn,  i^ljich  conftitutes  plea-' 
fare  or^pain,  and  which  is^ei^ci ted  'm  cionfeqacnjfe 
pfthefe  fibrous  motions  of:  tjie  oyg^n  of  fenfe,  ij* 
propagated  to  the  central  parts  of  the^fenforiiiniy 
or  tQ  the  \i^hole  a£  itj  thpugh  this  generaliyi 
occurs  in  lefs  degree  of  energy,  than  it  exifla  in 
the  ftimulated  organ  of  fenfe ;  as  in  the  inftance 
above  mentioned  of  biiming  a  finger  in  the 
candle. 

Some,  who  hdve  efpoufed  the  do<?lrlne  of  the 
immateriality  of  ideas,  have  ferioufly  doubted  the 
exiftence  of  a  material  world,  with  which  only 
our  fenfes  acquaint  us ;  and  yet  have  affented  to 
the  exiftence  of  fpirit,  with  which  our  fenfes 
cannot  acquaint  us ;  and  have  finally  allowed, 
that  all  cur  knowledge  is  derived  through  the 
medium  of  our  fenfes !  They  forget,  that  if  the 
fpirit  of  animation  had  no  properties  in  common 
^with  matter,  it  could  neither  afFedt  nor  be  af- 
feded  by  the  material  body.  But  the  kno\\  ledge 
of  our  own  material  exiftence  being  grapted, 
which  I  fufpe<ft  few  rational  perfons  will  ferioufly 
deny,  the  ejiiftence  of  a  material  external  world 
follows  in  courfe ;  as  our  'perceptions^  when  we 
are  awake  and  not  infane,  are  diflinguiftied  from 
thofe  excited  by  fcnfation,  as  in  oui  dreams,  and 
from  thofe  excited  by, volition  or  by  afTociation, 
as  in  iniknity  and  reverie,  by  the  poWer  we  have 
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perceptions  of  one  fenfe 
as  explained  in  Se6t. 
comparing  the  tribes  of 
;  of  pidhires^  or  of  Ian- 
intuitive  analogy  with 
that  is,  with  the  com- 
ke  Clafs  IIL  2.2.^oa 


END   OP   THE   FIBBT  VOLUME. 
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